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(57)Abstract: 

PROBLEM TO BE SOLVED: lb change over the 
pass frequency characteristics of a band-pass 
filter, by switching and provide an optimum 
band pass filter characteristic in any pass 
frequency band. 

SOLUTION: A thin film capacitor 18 is formed 
"4 b between a base board 2, having a buUdup 



formed surface 16 by planarizing a topmost 

J^k ggti 

layer on organic boards used as core boards 5, 6 
and a lumped-constant designed high-frequency 
circuit 3 laminated on the buildup formed 
surface. The parallel capacitance of the thin film 
capacitor is load-switched via a switch means 4 
for a lumped- constant-designed couple 11, 



having X/4-frequency characteristics at the base board side. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention is carried, for example in various electronic 
equipment, such as a personal computer, a portable telephone, video equipment, and 
audio equipment, and relates to the high frequency module substrate device used for the 
high frequency module device which has an information communication function, a 
storage function, etc. and constitutes a micro communication function module. 
[0002] 

[Description of the Prior Art] For example, varieties of information, such as music, a 
sound, or a picture, can be easily treated now by personal computer, MOBAyl computer, 
etc. with digitization of data in recent years. Bandwidth compression is planned by voice 
codec art or image codec art, and, as for these information, the environment distributed 
easily and efficiently by digital communications and digital broadcasting to various 
kinds of communication terminal machines is ready. For example, reception on the 
outdoors is also possible for an audio video data (AV information) by a portable 
telephone. 

[0003] By the way, transmission and reception systems, such as data, are variously 
utilized by the proposal of a suitable network system in smaU-scale areas including a 
home. With PHS (Personal Handyphone System) which uses the extremely low power 
radio system which uses 400 MHz bands, for example, and 1.9 GHz bands as a network 
system. Various next-generation wireless systems like the short-range radio 
communications system of the 5GHz bandwidth region proposed by IEEE802.1a, such 
as a short-distance-radio communications system called the wireless LAN system and 
Bluetooh of the 2.45 GHz bands proposed by IEEE802.1b. It is observed. Transfer of 
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various data, and access to an Internet network and the transmission and reception of 
data of a transmission and reception system are attained without passing repeating 
installation etc. easily at various places, such as inside of a home, and the outdoors, 
using this wireless network system effectively. 

[0004] On the other hand, in a transmission and reception system, realization of the 
communication terminal machine which has the communication function mentioned 
above and in which a small light weight and a cellular phone are possible becomes 

indispensable. In a communication terminal machine, it has a high frequency 
transmission and reception circuit by a TERODAIN method in the supermarket 
generally changed into the intermediate frequency from transmission and reception 
signals once from it being required to perform strange recovery processing of the high 
frequency signal of an analog in a transmission and reception section. 
[0005]The high frequency transmission and reception circuit is equipped with the 
antenna section which has an antenna and a changeover switch, and rocoivos or 
transmits an information signal, and the transmitting and receiving switch which 
performs the change to transmission and reception. A high frequency transmission and 
reception circuit is equipped with the receiving-circuit unit which consists of the 
frequency changing circuit unit, the demodulator circuit unit, etc. A high frequency 
transmission and reception circuit is equipped with the sending-circuit unit which 
consists of power amplification, drive amplifier, the modulation circuit unit, etc. A high 
frequency transmission and reception circuit is equipped with the reference frequency 
creating circuit unit which supplies reference frequency to the receiving-circuit unit or 
the sending-circuit unit. 

[0006]Various filters inserted in each interstage in this high frequency transmission 

and reception circuit, respectively, It has composition with very many mark of passive 
components, such as an inductor peculiar to high frequency analog circuits, such as 
large-sized functional parts, such as a device (VCO) from an office, and a SAW 
(serration) filter, a matching circuit or a bias circuit, resistance, and a capacitor. The 
high frequency transmission and reception circuit cannot incorporate into IC the filter 
inserted in each interstage although the IC form of each circuit part is attained, and, for 
this reason, a matching circuit is also needed as external. Therefore, the high frequency 
transmission and reception circuit became large-sized at the whole, and had become a 
serious obstacle at the small weight saving of the communication terminal machine. 
[0007] On the other hand, the high frequency transmission and reception circuit by the 
direct conversion system which were and received it made to transmit the information 
signal without performing conversion to an intermediate frequency is also used for a 
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communication terminal machine. In this high frequency transmission and reception 
circuit, the information signal received by the antenna section is supplied to the 
demodulator circuit unit via a transmitting and receiving switch, and baseband 
processing is performed directly. In a high frequency transmission and reception circuit, 
without changing into an intermediate frequency the information signal generated in 
the source of sauce in the modulation circuit unit, a direct predetermined frequency 
band becomes irregular and it is transmitted from an antenna section via amplifier and 
a transmitting and receiving switch. 

[0008] Since this high frequency transmission and reception circuit is composition 
transmitted and received by performing direct detection, without changing an 
intermediate frequency about an information signal, part mark, such as a filter, are 
reduced, simplification of an entire configuration is attained, and it comes to count upon 
the composition nearer to 1 chip making. However, also in the high frequency 
transmission and reception circuit by this direct conversion system, correspondence of 
the filter or matching circuit arranged in the latter part is needed. It needs to become 
difficult [ a high frequency transmission and reception circuit ] to acquire sufficient gain 
from performing amplification once in the high frequency stage, and a baseband part 
also needs to perform amplification operation. Therefore, a high frequency transmission 
and reception circuit needs the cancel circuit and the excessive low pass filter of DC 
offset, and there is a problem that the whole power consumption becomes large further. 
[0009] 

[Problem(s) to be Solved by the Invention] The conventional high frequency 
transmission and reception circuit cannot satisfy sufficient characteristic to 
requirement specification, such as a small weight saving of a communication terminal 
machine, in any of a TERODAIN method and a direct conversion system to a 
supermarket, as mentioned above. For this reason, various trials are planned 
[ transmission and reception circuit / high frequency ] in Si- CMOS circuit etc., for 
example about the modularization which attained the miniaturization by composition 
simple as a base. That is, one of the trials is making a filter circuit, a resonator, etc. on 
LSI, while forming a passive component with the sufficient characteristic on a Si 
substrate, for example, and also integrating the logic LSI of a baseband portion further, 
and it is the method of manufacturing what is called a 1 chip-making high frequency 
transmission and reception module. 

[OOlO] However, in this Si-substrate high frequency transmission and reception module, 
it becomes very important how a powerful inductor is formed on LSI. While forming a 
big crevice corresponding to the inductor formation part of a Si substrate and a Si02 



5 



insulating layer, making this crevice attend and forming the 1st wiring layer, the 2nd 
wiring layer that blockades a crevice is formed and an inductor part is constituted [ in / 
for this reason / a high frequency transmission and reception module ]. The inductor 
part was formed by aiming at correspondence that a high frequency transmission and 
reception module starts some circuit patterns from a substrate face as other 
correspondences, and floats it in the air. However, there was a problem that each of 
these high frequency transmission and reception modules had the very troublesome 
process of forming an inductor part, and cost rose by the increase in a process. 
[OOlllOn the other hand, in 1 chip-making high frequency transmission and reception 
module, the electric interference of the Si substrate which intervenes between the high 
frequency circuit section of analog circuitry and the baseband circuit unit of a digital 
circuit poses a big problem. About the high frequency transmission and reception 
module, what formed the passive component formative layer with the lithography 
technology after forming a SiOa layer, for example on a Si substrate, and the thing 
which carried out membrane formation formation of the passive component formative 
layer with the lithography technology on the glass substrate are proposed. 
[0012] As for the Si-substrate high frequency transmission and reception module, 
passive components, such as an inductor part, a resistor part, or a capacitor part, are 
formed in the inside of the passive component formative layer of thin film coating 
technology or thick film formation art with the circuit pattern at the multilayer. The 
terminal area connected with the internal wiring pattern via beer (relay through hole) 
etc. is formed on the passive component formative layer, direct mounting of the circuit 
elements, such as the high frequency IC and LSI, is carried out to these terminal areas 
by a flip -chip -mounting method etc., and a high frequency transmission and reception 
module is constituted. This high frequency transmission and reception module is 
mounting, for example in a mother board etc., and is made possible [ classifying a high 
frequency circuit section and the baseband circuit unit, and controlling both electric 
interference ]. However, a high frequency transmission and reception module functions, 
when the Si substrate which has conductivity forms each passive component in the 
passive component formative layer, but there is a problem of becoming obstructive for a 
high frequency characteristic with each good passive component. 

[0013]A glass substrate high frequency transmission and reception module solves the 
problem resulting from the Si substrate of a Si-substrate high frequency transmission 
and reception module mentioned above by using a glass substrate for a base board. As 
for the high frequency transmission and reception module, passive components, such as 
an inductor part, a resistor part, or a capacitor part, are formed in the inside of the 
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passive component formative layer of thin film coating technology or thick film 
formation art with the circuit pattern at the multilayer. The terminal area connected 
with the internal wiring pattern via beer etc. is formed on the passive component 
formative layer, direct mounting of the circuit elements, such as the high frequency IC 
and LSI, is carried out to these terminal areas by a flip-chip-mounting method etc., and 
a high frequency transmission and reception module is constituted. 
[00 14] A high frequency transmission and reception module is using the glass substrate 
which does not have conductivity, and can form the passive component which the degree 
of capacitive coupling of a glass substrate and the passive component formative layer is 
controlled, and has a good high frequency characteristic in the passive component 
formative layer. Since a high frequency transmission and reception module is mounted, 
for example in a mother board etc., while forming a terminal pattern in the surface of 
the passive component formative layer, connection with a mother board is made by the 
wirebonding method etc. Therefore, a terminal pattern formation process and a 
wirebonding process are [ high frequency transmission and reception module ] needed. 
[0015]In 1 chip-making high frequency transmission and reception module, as 
mentioned above, the highly precise passive component formative layer is formed on a 
base board. When carrying out thin film forming of the passive component formative 
layer, the contact alignment characteristic at the time of maintenance of the heat 
resistance characteristics to the rise of the skin temperature at the time of sputtering 
and the depth of focus at the time of lithography and masking is needed for a base board. 
While the surface smoothness whose base board is highly precise for this reason is 
needed, insulation, heat resistance, or chemical resistance is required. 
[00 16] The Si substrate and the glass substrate have this characteristic, and enable 
formation of a low-loss passive component by low cost by LSI and another process. A Si 
substrate and a glass substrate are compared with the wet etching method etc. which 
form a circuit pattern in the formation method or printed-circuit board of a pattern etc. 
by printing used with the conventional ceramic module art, While formation of the 
passive component of high dimensional accuracy is possible, the area is enabled to 
reduce element size to about 1/100. A Si substrate and a glass substrate also make it 
possible to raise the application-limits frequency band of a passive component to 20 
GHz. 

[0017] However, this high frequency transmission and reception module. While it is 
necessary to perform pattern formation of a high frequency signal system, and supply 
wiring or control-system signal wiring of a power supply or a ground via the wiring 
layer formed on a Si substrate which was mentioned above, or the glass substrate and 
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electric interference arises between these each wiring, The problem of the cost hike by 
forming a wiring layer in a multilayer arises. As for a high frequency transmission and 
reception module, package-ization is attained by [ of an interpauser board ] sealing the 
whole with insulating resin, while being carried on the principal surface on the other 
hand. While a pattern wiring layer is formed in the rear surface principal surface, as for 
an interpauser board, it comes to form many lands in the circumference of the mount 
area of a high frequency transmission and reception module. Where a high frequency 
transmission and reception module is carried on an interpauser board, a package 
electrically connects this high frequency transmission and reception module and land by 
wirebonding, and is made to perform transmission and reception of current supply or a 
signal. Therefore, the circuit pattern which connects these mounting components to the 
surface layer which mounted high frequency IC, a chip, etc., a contact button with 
wirebonding, etc. are formed in a high frequency transmission and reception module. 
[00 18] Since package-ization is attained via an interpauser board as mentioned above, a 
high frequency transmission and reception module has the problem of enlarging the 
thickness and area of a package. A high frequency transmission and reception module 
also has a problem of making the cost of a package raise. In a Si substrate or a glass 
substrate high frequency transmission and reception module, although circuit elements, 
such as the carried high frequency IC and LSI, are covered and a shield cover is 
provided, there is also a problem of enlarging according to the radiation structure of the 
heat generated from these circuit elements. In a high frequency transmission and 
reception module, it is using comparatively expensive Si substrate and glass substrate, 
and there was a problem that cost rose. 

[0019] By the way, the common high frequency transmission and reception modules 100, 

such as a superheterodyne system mentioned above, After the input signal from the 
antenna 101 passes the band pass filter 102 which passes only a predetermined carrier 
frequency zone like the antenna I/O circuit part shown in drawing 8, it is inputted into 
the low noise amplifier 104 of a receiver via the switching circuit 103. The output signal 
on which the predetermined carrier frequency was overlapped is inputted into the band 
pass filter 102 via the switching circuit 10.3 changed from the power amplification 105 to 
the output side, and the high frequency transmission and reception module 100 passes 
this band pass filter 102, and is outputted from the antenna 101. 

[0020] On the other hand, it is preferred that application is achieved in a high frequency 
transmission and reception module also in common with various wireless network 
systems which differed in carrier frequencies, such as 5 GHz and 2.45 GHz, as 
mentioned above. Therefore, it has the antenna I/O circuit part which has band 
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switching functions which pass the signal on which the carrier frequency which suits at 
the time of system usage as this used-in common type high frequency transmission and 
reception module 110 is shown, for example in drawing.9.,was overlapped. 
[0021] Namely, the high frequency transmission and reception module 110, The antenna 
111 and the 1st band changeover switch circuit 112, The 2nd band pass filter 114 that 
passes the 1st band pass filter 113 and 5-GHz carrier frequency that pass the carrier 
frequency signal which is 2.45 GHz to which it is connected to in parallel with this band 
changeover switch circuit 112, and a path change is performed, It has the 2nd band 
changeover switch circuit 115, and the input-and-output changeover switch circuit 116 
and the broadband low noise amplifier 117 of a receiver and the broadband power 
amplification 118 of an output side. The 1st band changeover switch circuit 112 and the 
2nd band changeover switch circuit 115 interlock and operate, and constitute the path 
of the carrier frequency selected between the antenna 111 and the input-and-output 
changeover switch circuit 116. 

[0022]In the high frequency transmission and reception module 110, switching control 
of the 1st band changeover switch circuit 112 and the 2nd band changeover switch 
circuit 115 is performed according to a system conformity carrier frequency. The 1st 
band pass filter 113 or 2nd band pass filter 114 in which the input signal from the 
antenna 111 was chosen is supplied. In the high frequency transmission and reception 
module 110, the input signal which passed each band pass filter is inputted into the 
broadband low noise amphfier 117 via the input-and-output changeover switch circuit 
116 changed to the 2nd band changeover switch circuit 115 and input side. 
[0023]In the high frequency transmission and reception module 110, switching control 
of the 1st band changeover switch circuit 112 and the 2nd band changeover switch 
circuit 115 is performed according to the carrier frequency which suits a system. In the 
high frequency transmission and reception module 110, The output signal on which the 
predetermined carrier frequency was overlapped is inputted into the band pass filters 
113 and 114 selected via the input-and-output changeover switch circuit 116 and the 
2nd band changeover switch circuit 115 which were changed to the output side of the 
broadband power amplification 118. In the high frequency transmission and reception 
module 110, these band pass filters 113 and 114 are passed, and it is outputted from the 
antenna 111 via the 1st band changeover switch circuit 112. 

[0024] Since two or more circuit parts for performing a band change are connected to the 
antenna 11 as mentioned above, the high frequency transmission and reception module 
110 becomes complicated [ circuitry ]. Although the high frequency transmission and 
reception module 110 can respond without increasing the number of parts by using for 
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the antenna 111 or the amphfier 117 and 118 the functional part which can process two 
kinds of carrier frequencies, for example, It is necessary to increase the band 
changeover switch circuits 112 and 115 or the band pass filters 113 and 114 according to 
the kind of carrier frequency. 

[0025]The high frequency transmission and reception module 110 had the problem that 
realization of the correspondence of a miniaturization demanded by enlargement of a 
mounting board became difficult while becoming a cost hike by the increase in the 

number of parts for this reason. Since many circuit elements were mounted in the 
mounting board of a limited area with high density, the high frequency transmission 
and reception module 110 had the problem that the pass loss by each circuit element 
increased, and the characteristic deteriorated. Since the circuit pattern for every carrier 
frequency is formed on a mounting board as for the high frequency transmission and 
reception module 110, As it said that the solid ground etc. which secure a mutual 
isolation were provided, circuit pattern designing became troublesome, and there was a 
problem of also enlarging a mounting board further by this. 

[0026]By the way, in a high frequency transmission and reception module. When a 
carrier frequency comes to be used by the zone over about 5 GHz, to the circuitry what is 
called using concentrated-constant elements, such as an inductor and a capacitor, 
transmission circuitry (Transmission Line), Improvement in the characteristic comes to 
be achieved more for the circuitry what is called using distribution constant elements, 
such as a coupled circuit (Coupling line) or the stub (Stub). As the zone of the carrier 
frequency to be used goes up in a high frequency transmission and reception module, A 
band bus filter (BPF) etc. will come to be constituted by the distribution constant 
element as a functional device, and elements, such as an inductor and a capacitor, will 
be used as a functional part which chalk, a decoupling, etc. limited. 
[0027]That is, in a high frequency transmission and reception module, if wavelength 
will be twice and consists of concentrated-constant elements as compared with a case 
with a carrier frequency of 5 GHz when a carrier frequency is 2.45 GHz, element size 
will be enlarged. Therefore, a high frequency transmission and reception module serves 
as the composition that the band pass filter of a concentrated-constant design and the 
band pass filter of the distribution constant design were loaded together on the 
mounting board, when planning common specification of the carrier frequency of 2.45 
GHz, and the carrier frequency of 5 GHz. 

[0028] By the way, while forming a thin film layer on the organic base board of a low 
price comparatively previously, an applicant. Flattening of the surface of this thin film 
layer was carried out, and the substrate device for high frequency modules which has a 
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high frequency circuit section which carries out membrane formation formation of the 
band pass filter of a highly precise distribution constant design or the spiral inductor of 
a concentrated-constant design was provided. It is enabling this high frequency module 
substrate device to form a highly precise passive component and high density wiring 
layer on a base board, and has the feature that advanced features, slimming down, a 
miniaturization, and a low price are planned. 

[0029] By the way, in a high frequency module, in order to attain a miniaturization, it is 

effective to form on the base board which the band pass filter formed with the substrate 
with a high dielectric constant of a Si substrate, a glass substrate, etc. That is, a high 
frequency module is using the base board of high permittivity, and different wavelength 
shortening in the microstrip line (surface) and stripline (inner layer) arises, and it is 
made possible [ shortening cavity length currently used for a filter ]. Wavelength 
shortening is lambdaO/rootepsilonw (lambda 0^ wavelength in the inside of a vacuum.) 
in a surface, epsilonw^ A dielectric constant-ed [ effective ]. Dielectric constant decided 
by electromagnetic field distribution of air and a dielectric. While generating, in a inner 
layer, it generates in lambdaO-Zrootepsilonr (epsilonr: specific inductive capacity of a 
base board.). 

[0030]In the high frequency module substrate device mentioned above, the influence of 
wavelength shortening does not arise from comprising a field of the size design in which 
a spiral inductor is smaller enough than the wavelength by concentrated-constant 
design. In a high frequency module substrate device, since a spiral inductor outputs Q 
value high as an inductor, it is necessary to reduce the parasitic capacitance by 
combination with the ground layer of a base board, or a surrounding metallic pattern. 
[003 1] In a high frequency module substrate device, in order to reduce the parasitic 
capacitance of a spiral inductor and to aim at improvement in the characteristic, it is 
preferred to form by the charge of an organic group plate of a dielectric constant low in 
whether a base board is made. This substrate material is very effective by unnecessary 
parasitic capacitance being similarly reduced about concentrated-constant elements, 
such as a MIM capacitor (Metal Isolator Metal Capacitor) and a thin film resistor. 
[0032]The distribution constant element and the concentrated-constant element have 
the characteristic opposite to the dielectric constant specification of a base board as 
mentioned above. Therefore, in the high frequency module substrate device, the base 
board employed one characteristic of either the distribution constant element or the 
concentrated-constant element efficiently, the selection at the sacrifice of the 
characteristic of another side was needed, and the technical problem that both 
characteristic could not be simultaneously done so occurred. In the high frequency 
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module substrate device which carries two or more circuit parts for performing a band 
change, since a band pass filter comprises a concentrated-constant design and a 
distribution constant design according to a carrier frequency belt, this problem is a still 
bigger technical problem. 

[0033]Therefore, this invention is proposed for the purpose of providing the high 
frequency module substrate device with which the optimal band pass filter 
characteristic is done so also in which band pass while changing the passing frequency 

characteristic of a band pass filter by switching. 
[0034] 

[Means for Solving the ProblemjThis invention which attains the purpose mentioned 
above is characterized by a high frequency module substrate device comprising the 

following. 

Abase board part which flattening of the principal surface of the top layer is carried out, 
and constitutes a build up forming face while a wiring layer is formed via an insulating 
layer on the principal surface of a core substrate which consists of an organic group 
board. 

A high frequency circuit section by which a wiring layer was formed via an insulating 
layer on a build up forming face of this base board part. 
Selecting-switch means. 

It comes to form a distributed constant circuit pattern containing a coupler of a 
single-sided short circuit and a single-sided open sand mold track which has lambda/4 
of frequency characteristics at least in a wiring layer at a base board part. While thin 
film forming of the passive component is carried out into a wiring layer, it comes to 
carry out thin film forming of the lumped-constant-circuit pattern which thin film 
forming is carried out corresponding to a distributed constant circuit pattern by the side 
of a base board part, and constitutes a thin film capacitor to a high frequency circuit 
section. A selecting-switch means is inserted in a connection pattern which carries out 
the interlayer connection of a thin film capacitor and the coupler, and changes an 
electrical connection state of these thin film capacitors and a coupler. 
[0035]As for a high frequency module substrate device concerning this invention, it 
comes to connect a thin film capacitor with an I/O terminal of a high frequency signal to 
a coupler via a selecting-switch means. As for a high frequency module substrate device, 
a MEMUZU switch is used for a selecting-switch means. 

[0036]According to the high frequency module substrate device concerning this 
invention constituted as mentioned above, a coupler which has the frequency 
characteristic of lambda/4 by which the distribution constant design was carried out 
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acts as a band pass filter which has the transit characteristic of a carrier frequency of a 
5GHz bandwidth region, for example. According to the high frequency module substrate 
device, load of the parallel capacity is carried out by connecting a thin film capacitor to a 
coupler via a selecting-switch means. Since a coupler acts as a band pass filter which 
has the transit characteristic of a carrier frequency of for example, 2.45 GHz bands, 
compatible use is attained at a wireless system using a carrier frequency of 2.45 GHz 
bands, and a wireless system using a carrier frequency of a 5GHz bandwidth region. 
According to the high frequency module substrate device, the wavelength shortening 
effect by a base board of high permittivity and reduction of parasitic capacitance are 
achieved, and a miniaturization and improvement in the characteristic are achieved by 
the characteristic of a coupler being held good irrespective of a zone of a carrier 
frequency. 

[0037]According to the high frequency module substrate device concerning this 
invention, when a band change is performed by changing load carrying capacity to a 
thin film capacitor, impedance fluctuation arises in a coupler and a loss of transmission 
power arises, but. Optimal impedance matching is performed by changing volume load 
of a thin film capacitor provided in an input terminal part. According to the high 
frequency module substrate device, operation which the band pass filter characteristic 
of having the transit characteristic of a carrier frequency of a 5GHz bandwidth region 
was held by this, and a loss of transmission power was controlled, and was stabilized by 
it comes to be performed. According to the high frequency module substrate device, a 
miniaturization is attained by using a micro MEMUZU switch which can be carried 
directly. 
[0038] 

[Embodiment of the Invention] Hereafter, an embodiment of the invention is described 
in detail with reference to drawings. The high frequency module substrate device (it is 
hereafter called a high frequency module for short) 1 shown in drawingj^as an 
embodiment, For example, the micro communication function module body which has 
an information communication function, a storage function, etc., and is carried in 
various electronic equipment, such as a personal computer, a portable telephone, or 
audio equipment, or is inserted and detached as an option is constituted. 
[0039]Although the high frequency module 1 omits details. It comes to form the high 
frequency transmitting and receiving circuit section by the direct conversion system 
which were and received it made to transmit the information signal without performing 
conversion to the high frequency transmitting and receiving circuit section or 
intermediate frequency by a TERODAIN method, etc. in the supermarket once changed 
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into the intermediate frequency from transmission and reception signals. By [ of the 
interpauser board which is not illustrated ] sealing the whole with insulating resin, 
such as an epoxy resin, while being carried on the principal surface on the other hand, 
package-ization is attained and the high frequency module 1 is used. Since peripheral 
circuit IC of a high frequency transmitting and receiving circuit section, etc. are carried 
in the high frequency module 1 or it is mounted on an interpauser board, it comes to 
form proper pattern wiring and connecting terminal section in the rear surface principal 
surface at it. 

[0040]The high frequency module 1 constitutes a part of antenna input output section 
60 of a communication function module body, as shown, for example in diasdJig-S, The 
signal on which the 5-GHz carrier frequency used for a short-range radio 
communications system which is proposed by IEEE802.1a was overlapped for example, 
it was transmitted and received by the antenna 61, Compatible use is enabled about the 
signal on which the 2.45-GHz carrier frequency used for the wireless LAN system 
proposed by IEEE802.1b, Bluetooh, etc. was overlapped. The high frequency module 1 
constitutes the control signal Cl and the band pass filter circuit part 62 to which the 
change of the passing frequency characteristic which mentions details later is 
performed by C2. 

[004l]The antenna input output section 60, In the band pass filter circuit part 62 of the 
high frequency module 1 the signal on which the signal or 2.45-GHz carrier frequency 
on which the 5-GHz carrier frequency received with the antenna 61 was overlapped was 
overlapped. Common processing is carried out and it inputs into the low noise amplifier 
64 of a receiver via the transmission and reception selector switch 63. If the signal on 
which the signal or 2.45-GHz carrier frequency on which the 5-GHz carrier frequency 
inputted from the power amplification 65 of the output side was overlapped was 
overlapped is inputted via the transmission and reception selector switch 63, the 
antenna input output section 60, Common processing is carried out in the band pass 
filter circuit part 62 of the high frequency module 1, and it outputs to the antenna 61. 
[0042] In the antenna input output section 60, this band pass filter circuit part 62 very 
thing comes to do so the transit characteristic of a 5-GHz carrier frequency by 
performing "L" for the control signal Cl, and performing the input of "H" for the control 
signal C2 as opposed to the band pass filter circuit part 62. In the antenna input output 
section 60, by performing "H" for the control signal Cl, and performing the input of "L" 
for the control signal C2 as opposed to the band pass filter circuit part 62, This band 
pass filter circuit part 62 changes from the transit characteristic of a 5-GHz carrier 
frequency to the transit characteristic of a 2.45-GHz carrier frequency. Therefore, the 
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high frequency module 1 makes the function which enables multiband correspondence 
to a communication function module body do so. 

[0043] The control signal CI and the control signal C2 are inputted into the band pass 
filter circuit part 62 from the control section which is not illustrated according to the 
carrier frequency used. The control signal CI controls the transit characteristic of a 
5-GHz carrier frequency and a 2.45-GHz carrier frequency by changing the volume load 
in the band pass filter circuit part 62 so that details may be mentioned later. The control 
signal 02 performs adjustment control of the impedance capacity in the band pass filter 
circuit part 62 to which the change of the transit characteristic of frequency was 
performed. 

[0044] The high frequency module 1 consists of the base board part 2 and the high 
frequency circuit section 3 by which laminating formation was carried out on the 
principal surface of this base board part 2. As shown in drav-irigj^and djjiiiimjJlo, while 
the MEMUZU (MEMSMicro-Electro-Mecanical-System) switch 4 which performs the 
band change which mentions details later is carried on the principal surface of the high 
frequency circuit section 3, the high frequency module 1, High frequency 10 which has a 
peripheral circuit function of the high frequency circuit section 3, the chip which is not 
illustrated, etc. are mounted. It comes to cover the high frequency module 1 with the 
shield cover which the high frequency circuit section 3 does not illustrate. 
[0045] The high frequency module 1 is formed by the manufacturing method of the 
conventional general multilayer printed board with which the base board part 2 forms a 
multilayer wiring layer in the rear surface principal surface of an organic group board. 
The core substrates 5 and 6 which the base board part 2 becomes, for example from the 
copper-clad ****** board of a couple are joined to one by the prepreg 7, While 
performing photolithograph processing and an etching process to copper foil and 
forming the 1st wiring layer 8 and 2nd wiring layer 9 in the rear surface principal 
surface, it comes to carry out membrane formation formation of various kinds of passive 
components. It may be made for the base board part 2 to form a multilayer wiring layer 
and passive component suitably via a dielectric insulating layer on the one side 
principal surface of a double-sided board. 

[0046]The core substrates 5 and 6 are formed by the substrate which has mechanical 
stiffness, heat resistance, and chemical resistance while they are excellent in the low 
Tandelta characteristic, i.e., a high frequency characteristic, with a lower dielectric 
constant. The core substrates 5 and 6, for example Polypheny lene ether (PPE), 
bismaleido triazine (BT-resin), The mixture of polytetrafluoroethylene (proprietary 
product name Teflon), polyimide, a liquid crystal polymer (LCP), poly norbornene (PNB), 



15 



ceramics or ceramics, and organic group material and epoxy system board FR-5 grade 
still cheaper than these are used as a substrate. When the starting cheap core 
substrates 5 and 6 are used for the high frequency module 1, reduction of material cost 
is achieved as compared with comparatively expensive Si substrate and glass substrate. 
For example, it has the lower dielectric constant characteristic, epoxy adhesive resin, 
acrylic adhesive resin, or proper adhesives are used for the prepreg 7. 
[0047]Pattern formation of the coupler 11 from which the base board part 2 constitutes 
the band pass filter circuit 62 in the 1st wiring layer 8 by the side of the core substrate 5 
while the distributed constant circuit pattern 10 is formed in a inner layer is carried out. 
The coupler 11 consists of electric length of abbreviation lambda / 4 of a 5-GHz carrier 
frequency belt, and the cylindrical conductive patterns 11a and lib of a couple parallel 
to each other who was formed by the distribution constant design which has a length of 
about 6 mm, as shown in drawbig__3. As for the coupler 11, while one conductive pattern 
11a constitutes an input part, the conductive pattern lib of another side constitutes an 
outputting part. While each conductive patterns 11a and lib connect the one end side 
with the solid ground part 12 too hastily, it comes to open the other end side wide as for 
the coupler 11. 

[0048]The 1st wiring layer 8 comes to constitute what is caUed a ground field except a 
pattern formation part at the base board part 2 as the sohd ground part 12. Many lands 
13 are suitably arranged by the 2nd wiring layer 9 by the side of the core substrate 6, 
and are formed in it, and flip chip mounting is carried out to the base board part 2 as 
opposed to an interpauser board via these lands 13. 

[0049]The 1st wiring layer 8 and 2nd wiring layer 9 that were formed in the surface and 
rear surface are covered in the base board part 2, insulating dielectric material is 
applied to it, and membrane formation formation of the 1st insulating layer 14 and 2nd 
insulating layer 15 is carried out. The substrate of the core substrates 5 and 6 
mentioned above and the same insulating dielectric material are used for insulating 
dielectric material, and it is applied to it by coating methods, such as the spin coat 
method, the curtain coat method and the roll coat method spreading homogeneity and 
thickness control nature are held, or a dip coating method. Grinding treatment is 
performed to the base board part 2 to the 1st insulating layer 14 and 2nd insulating 
layer 15 that were mentioned above using the abrasive soap which consists of mixed 
liquor of alumina and silica, for example. 

[0050] Grinding treatment performs polish to a state which left the insulating resin 
layer a Uttle without grinding until each pattern of the 1st wiring layer 8 is exposed 
about the 1st insulating-layer 14 side, and exposing the 2nd wiring layer 9 about the 
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2nd insulating-layer 15 side. By performing this grinding treatment, the principal 
surface of the core substrate 5 is formed as a highly precise flat face, and the base board 
part 2 constitutes the build up forming face 16 of the high frequency circuit section 3. 
The base board part 2 is leaving an insulating resin layer to the 2nd wiring layer 9 side, 
and when forming the high frequency circuit section 3 mentioned later, protection from 
medicine, or mechanical or thermal load is achieved. The 2nd wiring layer 9 is removed 
after forming the high frequency circuit section 3. The base board part 2 as a formation 
method of the build up forming face 16 by which flattening was carried out, In addition 
to grinding treatment, a directivity chemical etching method (RIE^Reactive Ion Etching), 
a plasma etching technique (PE-Plasma Etching), etc. may be given, for example, and 
flattening may be performed. 

[005 1] The beer formation process which forms many beer 17 which carries out the 
interlayer connection of the 1st wiring layer 8 and 2nd wiring layer 9 suitably is given to 
the base board part 2. As opposed to the core substrates 5 and 6 with which the beer 
formation process was united via proprog as everyone knows, It consists of the process 
of performing piercing with laser, a drill, etc., the process of performing flow processing 
of the wall by plating etc. in punching, a process of embedding conductive paste in 
punching, a formation process of the lid by plating etc., etc. 

[0052]The lower electrode 18b which constitutes the thin film capacitor element 19 in 
collaboration with the upper electrode 18a formed in the high frequency circuit section 3 
later mentioned to the 1st wiring layer 8 is formed in the base board part 2. 
Corresponding to the formation part of the thin film capacitor element 19, a tantalum 
nitride layer is formed in the base board part 2 of sputtering process etc. at the 1st 
wiring layer 8, The tantalum oxide layer of the predetermined thickness which 
performs alternative anodizing to this tantalum nitride layer, and serves as dielectric 
materials of the thin film capacitor element 19 is formed. 

[0053]The mass production nature of the base board part 2 is also high by being 
manufactured by the same process as the manufacturing process of the conventional 
multilayer interconnection board. It is not limited to the manufacturing process which 
mentioned [ which was used ] above the core substrates 5 and 6 of the couple, and may 
be made to be manufactured about the base board part 2 by the manufacturing process 
adopted conventionally [ of forming the multilayer substrate which joined copper foil 
with resin one by one, for example to the copper-clad core substrate ]. 
[0054] In the base board part 2 manufactured as mentioned above. The insulating 
dielectric material mentioned above on the build up forming face 16 is applied, and the 
3rd insulating layer 19 is formed, thin film coating technology and thick film formation 
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art are used on this 3rd insulating layer 19, and laminating formation of the high 
frequency circuit section 3 which has the thin film layer 20 by which membrane 
formation formation of the passive components, such as the upper electrode 18a of the 
thin film capacitor element 18, an inductor element, register elements which omit 
details, was carried out is carried out. It comes to form many beer 21 for performing the 
predetermined pattern and interlayer connection which the high frequency circuit 
section 3 was formed by highly precise surface smoothness on the build up forming face 
16 to which flattening of the 3rd insulating layer 19 was carried out, and were formed in 
this 3rd insulating layer 19 at the 1st wiring layer 8 by the side of the base board part 2. 
When the 3rd insulating layer 19 uses a photopolymer, for example, the mask to which 
predetermined patterning was performed is attached, and a beer formation process 
performs photolithograph processing and an etching process, and is formed. 
[005.5]The whole surface is covered, for example by sputtering process etc., for example, 
a nickel layer is formed in the 3rd insulating layer 19 as a barrier layer, and a copper 
layer is formed on this nickel layer. The 3rd wiring layer 22 that performs 
photolithograph processing and an etching process and consists of a predetermined 
circuit pattern is formed in a copper layer. The 3rd wiring layer 22 constitutes the thin 
film capacitor element 18 via the 3rd insulating layer 19 by forming the upper electrode 
18a, as mentioned above in collaboration with the lower electrode 18b of the 1st wiring 
section 8 by the side of the base board part 2. 

[0056] While membrane formation formation of the inductor element for high frequency 
is carried out into a thin inner layer wiring layer although details are omitted in the 
thin film layer 20 which consists of multilayer interconnection layers for example, 
membrane formation formation of the inductor element for low frequency waves is 
carried out into the surface side wiring layer with slightly big thickness. Improvement 
in the characteristic is achieved by being formed in the inner layer wiring layer which 
made thickness thin with the skin effect characteristic of the inductor which becomes 
thinner [ the inductor element for high frequency hardly changes propagation loss 
above the skin effect thickness depending on a carrier frequency, and ] as a carrier 
frequency is high. Improvement in the characteristic is achieved with the skin effect 
characteristic of an inductor by forming the inductor element for low frequency waves in 
the surface side wiring layer with big thickness. 

[0057]The thin film layer 20 is apphed by thickness with the same precise insulating 
dielectric material as the material mentioned above on the 3rd wiring layer 22, and an 
insulating layer is formed. After forming a metal thin film by sputtering process etc. on 
this insulating layer, photolithograph processing and an etching process are performed 
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and a predetermined circuit pattern and element part are formed. The etching process 
of a metal thin film will be etched to the 3rd wiring layer 22, when the same etching 
process is performed from the 3rd wiring layer 22 performing and forming an etching 
process using the etching reagent which consists of mixed liquor of nitric acid, sulf\iric 
acid, and an acetic acid system to a copper thin film. 

[0058]Therefore, as for a metal thin film, it is preferred for it to be formed with metal 
materials, such as aluminum and Pt which have tolerance to the etching reagent 

mentioned above, or Au, and to use aluminum especially with easy pattern formation 
processing. After an Al film's covering the whole surface, carrying out membrane 
formation formation on the 3rd insulating layer 19 and performing photolithograph 
processing of a predetermined pattern, the etching process which used etching reagents, 
such as phosphoric acid, for example is performed, and formation of each Batang is 
performed. 

[0059]The thin film layer 20 forms the surface side wiring layer which carried out 
membrane formation formation of the inductor element for low frequency waves for 
example, by a copper electrolytic plating method. A copper electrolytic plating method 
forms the copper thin film layer which continues all over the insulating layer which 
carried out membrane formation formation by sputtering process etc., and acts as an 
electrode for electric field extraction on the inner layer side wiring layer. In a copper 
electrolytic plating method, in order to improve the adhesion of **** to an insulating 
layer, it is preferred to form a nickel thin film as a barrier layer, for example. In a copper 
electrolytic plating method, after carrying out pattern formation of the resist for plating 
on a copper thin film layer, copper electrolytic plating is performed and a copper pattern 
is formed. In a copper electrolytic plating method, after carrying out washing removal of 
the resist for plating, an etching process removes the copper thin film layer of an 
unnecessary part. A series resistance value is reduced by thick film formation of the 
inductor element being carried out by big thickness by such a copper electrolytic plating 
method, and the fall of a loss comes to be achieved. 

[0060]The high frequency module 1 coats the 2nd wiring layer 9 of the top layer wiring 
section 23 of the high frequency circuit section 2, and the base board part 2 with a resist 
material, and a protective layer is formed. The land formed in the top layer wiring 
section 23 and the land 13 formed in the 2nd wiring layer 9 are made to face the high 
frequency module 1 the method of outside by performing photolithograph processing to 
a protective layer. 

[0061] The high frequency module 1 performs electroless nickel/coppering as opposed to 
each land, and terminal formation is performed. As for the high frequency module 1, two 
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or more MEMUZU switches 4, high frequency ICs, or proper chips are carried via each 
land on the top layer wiring section 23 of the high frequency circuit section 2. The high 
frequency module 1 is carried in an interpauser board via the land 13 of the 2nd wiring 
layer 9. 

[0062]The composition of the band pass filter section 62 constituted by the high 
frequency module 1 is explained in detail with reference to drawmji.3..and drawing.4. 
The high frequency module 1 constitutes the band pass filter section 62 which changes 
the passing frequency characteristic automatically with the coupler 11, the capacitor 
element 18, and two or more MEMUZU switches 4 as mentioned above. The band pass 
filter section 62 is provided with the following. 

The capacity switching part 30 which performs the capacity change of the coupler 11 so 

that details may be mentioned later. 

The impedance-matching part 31 which matches with an optimal condition the 
impedance of the coupler 11 to which the capacity change was performed. 

[0063]As mentioned above, while the one end side connects with the 1st wiring layer 8 
of the base board part 2 too hastily, the coupler 11 which consists of the conductive 
patterns 11a and lib of a couple in which the other end side was opened wide is formed 
in the high frequency module 1. While the capacity switching part 30 is constituted from 
an open end of the conductive patterns 11a and lib by the approximately center part, 
an approximately center part comes to constitute the impedance-matching part 31. As 
for the high frequency module 1, it is needless to say that it is not what is limited to this 
composition. 

[0064]The composition of the capacity switching part 30 is explained. The 1st MEMUZU 
switch 33a and 33b mounted in the 4th wiring layer 22 by the side of the high frequency 
circuit section 3 via the 1st interlayer connection beer 32a and 32b at each open end side 
is connected to the conductive patterns 11a and lib, respectively. The each 1st 
MEMUZU switch 33 is connected with the 1st capacitor element 35a and 35b formed in 
the 3rd wiring layer 22 via the 1st connection beer 34a and 34b in a layer, respectively. 
The control signal CI carries out ON operation of the 1st MEMUZU switch 33 by "H", 
and it carries out load of the parallel capacity of each 1st capacitor element 35 to each 
conductive patterns 11a and lib, respectively. 

[0065] In each approximately center part, the 2nd MEMUZU switch 37a and 37b 
mounted in the 4th wiring layer 22 by the side of the high frequency circuit section 3 via 
the 2nd interlayer connection beer 36a and 36b is connected to the conductive patterns 
11a and lib, respectively. The each 2nd MEMUZU switch 37 is connected with the 2nd 
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capacitor element 39a and 39b formed in the 3rd wiring layer 22 via the 2nd connection 
beer 38a and 38b in a layer, respectively. The control signal CI carries out ON operation 
also of the 2nd MEMUZU switch 37 by "H", and it carries out load of the parallel 
capacity of each 2nd capacitor element 39 to each conductive patterns 11a and lib, 
respectively. 

[0066]As mentioned above, based on the distribution constant design, the coupler 11 has 
lambda/4 of a 5-GHz carrier frequency zone of the electric wavelength characteristics, 

and is formed. The capacity switching part 30 carries out load of the parallel capacity of 
the 1st capacitor element 35 and the 2nd capacitor element 39 thin film forming was 
carried out by concentrated-constant design by switching of to this coupler 11, 
respectively. Therefore, the coupler 11 comes to have a transit characteristic in a 
low-pass frequency band with the parallel capacity load from each capacitor element 
rather than the band pass based on the oarl>' electric wavelength characteristic. By 
setting up suitably the parallel capacity of the 1st capacitor element 3.5 and the 2nd 
capacitor element .^9, the capacity switching part 30 is constituted so that the coupler 11 
may have lambda/4 of a 2.45-GHz carrier frequency zone of wavelength characteristics. 
Therefore, compatible use of the high frequency module 1 is enabled at the wireless 
system of a 5-GHz carrier frequency zone and a 2.45-GHz carrier frequency zone. 
[0067] By performing the capacity change of the coupler 11 by the capacity switching 
part 30 mentioned above, the impedance capacity of this coupler 11 changes and the loss 
of the input-and-output transmission power of a high frequency signal produces the 
high frequency module 1. Therefore, in the high frequency module 1, optimal impedance 
matching is performed by forming the impedance-matching part 31 in the input 
terminal part 40 of the coupler 11, and changing the volume load of a thin film capacitor. 
[0068] The composition of the impedance-matching part 31 is explained. The conductive 
patterns 11a and lib constitute the input output section 40 of a high frequency signal 
by being connected with the high frequency circuit section 3 via the 3rd interlayer 
connection beer 41a and 41b in an approximately center part, as shown in dnw/ing;..-]. 
The 1st volume load circuit 42a and 42b and the 2nd volume load circuit 43a and 43b 
are connected to the conductive patterns 11a and lib, respectively, and impedance 
matching of input and output is planned by changing the volume load circuit 42 of these 
each 1st, and the each 2nd volume load circuit 43. 

[0069]The each 1st volume load circuit 42 consists of a series circuit with the 3rd 
MEMUZU switch 45a and 45b and the 4th MEMUZU switch 46a and 46b by which the 
other end was connected to the input output ends 44a and 44b, respectively while one 
end is connected with the each 3rd interlayer connection beer 41, respectively. The 
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control signal CI carries out ON operation of the each 3rd MEMUZU switch 45 and the 
4th MEMUZU switch 46 by "H", and they connect each conductive patterns 11a and lib 
and each input output end 44. 

[0070]In parallel [ the each 2nd volume load circuit 43 ] with the each 1st volume load 
circuit 42, while one end is connected with the each 3rd interlayer connection beer 41, 
respectively, it comes to connect the other end with each input output end 44, 
respectively. The 2nd volume load circuit 43 consists of a series circuit of the 5th 

MEMUZU switch 47a and 47b, the 3rd capacitor element 48a and 48b, and the 6th 
MEMUZU switch 49a and 49b. The 2nd volume load circuit 43 has the 4th capacitor 
element 50a and 50b by which branched from the 3rd capacitor element 48 and the 6th 
MEMUZU switch 49, and grounding was carried out in the end. The control signal C2 
carries out ON operation of the each 5th MEMUZU switch 47 and the 6th MEMUZU 
switch 49 by "H", and they connect each conductive patterns 11a and lib and each input 
output end 44. 

[007l]The impedance-matching part .31 constituted as mentioned above, As mentioned 
above, when the high frequency module 1 is used by a 5-GHz carrier frequency zone, the 
control signal CI "L", Since the control signal of "H" is inputted for the control signal C2, 
while the each 1st volume load circuit 42 is held at an OFF state, the each 2nd volume 
load circuit 43 is an ON state. Therefore, the impedance-matching part 31 carries out 
load of the parallel capacity of the 3rd capacitor element 48 and the 4th capacitor 
element 50, respectively between each conductive patterns 11a and lib and each input 
output end 44. 

[0072] On the other hand, as mentioned above, when the high frequency module 1 is 
used by a 2.45-GHz carrier frequency zone, the impedance-matching part 31, Since "H" 

is inputted for the control signal Cl and the control signal of "L" is inputted for the 
control signal 02, while the each 1st volume load circuit 42 will be in an ON state, the 
each 2nd volume load circuit 43 changes to an OFF state. Therefore, the 
impedance-matching part 31 stops the load of the parallel capacity of the 3rd capacitor 
element 48 and the 4th capacitor element 50 between each conductive patterns 11a and 
lib and each input output end 44. 

[0073]The switching operation mentioned above is interlocked with the switching 
operation of the capacity switching part 30, and the impedance-matching part 31 is 
performed. Therefore, while the change of the passing frequency characteristic of the 
coupler 11 is performed by the switching operation of the capacity switching part 30 
mentioned above and compatible use of the high frequency module 1 is enabled at the 
wireless system of a 5-GHz carrier frequency zone and a 2.45-GHz carrier frequency 
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zone, It operates so that impedance matching of input and output may be performed by 
the switching operation of the impedance-matching part 31 and transmission of an 
input output signal may be performed in the optimal state. 

[0074] The concrete composition of the band pass filter circuit 62 is explained with 
reference to drawing 5 and drawing 6 . In the band pass filter circuit 62, as shown in 
.?kawk)^..5.(A), while the 1st capacitor element 35 of the capacity switching part 30 has 
the capacity of 13pH, respectively, the 2nd capacitor element 39 has the capacity of 9pH, 

respectively. The band pass filter circuit 62 has the passing frequency characteristic in 
the 5-GHz carrier frequency zone. 

[0075]As the "H" input of the control signal Cl shows to the figure (A), when the 1st 
MEMUZU switch 33 and the 2nd MEMUZU switch 37 carry out ON operation, the band 
pass filter circuit 62, Load of the parallel capacity of the 1st capacitor element 35 and 
the 2nd capacitor element 39 is carried out to the coupler 11. The band pass filter circuit 
62 constitutes the band pass filter which has the maximum passing frequency 
characteristic in a 2.45-GHz carrier frequency zone by this as shown in the figure (B). 
ilrawing. 5..(B) is a characteristic figure of a simulation result. 

[0076]In the band pass filter circuit 62, as shown in drawing.. 6...(A), while the 3rd 
capacitor element 48 of the impedance-matching part 31 has the capacity of O.lSpH, 
respectively, the 4th capacitor element 50 has the capacity of O.OSpH, respectively. The 
band pass filter circuit 62 has the impedance capacity on the OFF state and 
corresponding to [ in the 2nd volume load circuit 43 / circuit / 42 / 1st / volume load ] the 
passing frequency characteristic of the 5-GHz carrier frequency zone at an ON state. 
[0077] In the band pass filter circuit 62, the 1st volume load circuit 42 will be in an OFF 
state by inputting [ the control signal Cl ] the control signal of "H" for "L" and the 
control signal C2, When the 5th MEMUZU switch 47 and the 6th MEMUZU switch 49 
carry out ON operation, the 2nd volume load circuit 43 will be in an ON state. In the 
band pass filter circuit 62, load of the parallel capacity of the 3rd capacitor element 48 
and the 4th capacitor element 50 is carried out to the coupler 11, and impedance 
matching is planned. The band pass filter circuit 62 constitutes the band pass filter 
which has the maximum passing frequency characteristic in a 5-GHz carrier frequency 
zone by this as shown in the figure (B). Ur;i\s in.;. -> (B) is a characteristic figure of a 
simulation result. 

[0078]The high frequency module 1 is provided with many MEMUZU switches 4 which 
perform a band change as mentioned above. As the MEMUZU switch 4 is shown in 
drawing 7, the whole is covered with the insulating cover 70. The 1st stationary contact 
72, the 2nd stationary contact 73, and the 3rd stationary contact 74 are formed on the 
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silicon substrate 71, and it comes to support the MEMUZU switch 4 in the state of a 
cantilever, enabling rotation of the piece 75 of a traveling contact which has flexibility 
laminated to the 1st stationary contact 72, and free. The 1st stationary contact 72 and 
3rd stationary contact 74 are used as an input-and-output point of contact, respectively, 
and the MEMUZU switch 4 is connected with the input/output terminals 77a and 77b 
provided in the insulating cover 70 via the leads 76a and 76b, respectively. 
[0079]While the MEMUZU switch 4 is used as a normaUy-closed contact [ as opposed to 
/ in the piece 75 of a traveling contact / the 1st stationary contact 72 by the side of the 
silicon substrate 71 for the end part ], the free end constitutes a normally opened 
contact to the 3rd stationary contact 74. As for the piece 75 of a traveling contact, 
corresponding to the 2nd stationary contact 73 of a center section, the electrode 78 is 
formed in the inside. The MEMUZU switch 4 is held in the other end at the 3rd 
stationary contact 74 and noncontact state while the piece 75 of a traveling contact 
contacts the 1st stationary contact 72 in one end, as a normal state is shown in drawing 
7.(A). 

[0080]Driver voltage is impressed to the 2nd stationary contact 73 and the internal 
electrode 78 of the piece 75 of a traveling contact by inputting the control signal of a 
band change into the MEMUZU switch 4, as mentioned above. A suction force is 
generated between [ in the MEMUZU switch 4 ] the 2nd stationary contact 73 and the 
piece 75 of a traveling contact by this. As shown in .dxawhi^...7...(B), the piece 75 of a 
traveling contact makes the 1st stationary contact 72 a fulcrum, displacement 
movement is carried out to the silicon substrate 71 side, that free end connects with the 
3rd stationary contact 74, and this connected state is held. 

[008l]The driver voltage of reverse bias is impressed to the 2nd stationary contact 73 

and the internal electrode 78 of the piece 75 of a traveling contact by inputting the 
control signal of a band change into the MEMUZU switch 4. As for the MEMUZU switch 
4, the piece 75 of a traveling contact returns to an initial state, and a connected state 
with the 3rd stationary contact 74 is canceled by this. Since it is a switch which makes 
unnecessary the holding current for holding an operating state while the MEMUZU 
switch 4 is very minute, even if carried in the high frequency module 1, this is not 
enlarged and low power consumption also comes to be attained. 

[0082] In the high frequency module 1 shown as an embodiment mentioned above, the 
band pass filter circuit part 62 was constituted so that compatible use might be enabled 
at a 5-GHz carrier frequency zone and a 2.45-GHz carrier frequency zone, but. This 
basic constitution is adopted and compatible use also becomes possible in the 
combination of other carrier frequency zones. As for the band pass filter circuit part 62, 
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it is needless to say that it is suitably changed about the concrete circuitry shown in 
drawing 3 thru/or drawing 6 in this case. Of course about the basic constitution of the 
band pass filter circuit part 62, it can apply to other filter element or antenna elements, 
such as the low pass filter and highpass filter which constitute a high frequency circuit 
section, and a band stop filter. 
[0083] 

[Effect of the Invention] High frequency module substrate device ****** which starts 

this invention as explained to details above. The base board part which flattening of the 
top layer was carried out by having used the organic group board as the core substrate, 
and constituted the build up forming face, A thin film capacitor is constituted between 
the high frequency circuit sections of the concentrated-constant design which carried 
out laminating formation on the build up forming face, From having constituted so that 
a load change might be performed to the coupler which has the frequency characteristic 
of lambda/4 by which the distribution constant design was carried out in the parallel 
capacity of the thin film capacitor via the switching means at the base board part side. 
It is constituted simply, without the very reliable band pass filter function in which 
compatible use is possible increasing a mounting component by the Takamichi fault 
characteristic to a different carrier frequency zone. Therefore, it is used suitably 
[ according to the high frequency module substrate device / since it has a small light 
weight ] for a portable electronic apparatus etc.. It makes it possible to have 
compatibility about two or more wireless systems which differ these in a carrier 
frequency zone, to suppose that it is usable, and to add an information communication 
function, a storage function, etc. According to the high frequency module substrate 
device, the wavelength shortening effect by the base board part of the high permittivity 
characteristic and reduction of parasitic capacitance are achieved, and irrespective of 
the zone of a carrier frequency, as the characteristic of a band pass filter function is held 
good, miniaturization and improvement in the characteristic are achieved. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing Ijit is important section drawing of longitudinal section of the high frequency 
module substrate device concerning this invention. 

.lX!.¥.S.wing..2lIt is a block diagram explaining the outline composition of the antenna 
input output section of the high frequency module in which it has the high frequency 

module substrate device. 

- ^ ' It is a fluoroscopy top view of the band pass filter section constituted by the 
high frequency module substrate device. 

[D'-A'Tg Cit is a circuitry figure of the band pass filter section. 

'0 '.A figure (A) is an explanatory view showing typically the state where 

performed the capacity change of the band pass filter section, and it was considered as 
2.45-GHz carrier frequency zone specification, and the figure (B) is a characteristic 
figure of the passing frequency based on a simulation result. 

jl)rawing_6lA figure (A) is an explanatory view showing typically the state where 
performed the impedance change of the band pass filter section, and it was considered 
as 2.45-GHz carrier frequency zone specification, and the figure (B) is a characteristic 
figure of the passing frequency based on a simulation result. 

lDrawiiig..7lThe MEMUZU switch with which a band pass filter section is equipped is 
shown, the figure (A) is drawing of longitudinal section of an OFF state, and the figure 
(B) is important section drawing of longitudinal section of an ON state. 
.LDrawing..8lIt is a block diagram explaining the outline composition of the antenna 
input output section of the conventional high frequency module. 

[Drawing 9 j it is a block diagram explaining the outline composition of the antenna 
input output section of a high frequency module which has band switching functions. 
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[Description of Notations] 

1 A high frequency module, 2 base board parts, and 3 A high frequency circuit section 
and 4 MEMUZU switch, 5, 6 core substrates, and 7 Prepreg, and 8 and 9 A wiring layer 
and 10 Distributed constant circuit pattern, 11 A coupler, and 14, 15 and 19 An 
insulating layer and 16 BuUd up forming face, 17 and 21 Beer, 18 capacitor elements, 
and 20 A thin film layer, 22, 23 wiring layers, 30 A capacity switching part and 31 An 
impedance-matching part, and 32, 36 and 41 Interlayer connection beer, 33, 37, 45, 46, 
47, and 49 A MEMUZU switch, and 34 and 38 Connection beer in a layer, 35, 39, 48, 50 
capacitor elements, 40 input output ends, and 42 [ An antenna and 62 / A band pass 
filter circuit part, 63 transmission and reception selector switches and 64 / Low noise 
amplifier and 65 / Power amplification ] The 1st volume load circuit and 43 The 2nd 
volume load circuit and 60 An antenna input output section and 61 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim l] A high frequency module substrate device performing a band change by having 
the following and changing loaded condition of parallel capacity to the above-mentioned 
coupler of the above-mentioned thin film capacitor via the above-mentioned 
selecting-switch means. 

While a wiring layer is formed via an insulating layer on the principal surface of a core 
substrate which consists of an organic group board and a distributed constant circuit 
pattern containing a coupler of a single-sided short circuit and a single-sided open sand 
mold track which has lambda/4 of frequency characteristics at least is formed in this 
wiring layer, A base board part which flattening of the principal surface of the top layer 
is carried out, and constitutes a build up forming face. 

A high frequency circuit section which has a lumped-constant-circuit pattern and a 
passive component which are formed in the above-mentioned wiring layer 
corresponding to the above-mentioned distributed constant circuit pattern, and 
constitute a thin film capacitor while a wiring layer is formed via an insulating layer on 
a build up forming face of the above-mentioned base board part. 

A selecting-switch means which is inserted in a connection pattern which carries out the 
interlayer connection of the above-mentioned thin film capacitor and the coupler, and 
changes an electrical connection state of these thin film capacitors and a coupler. 

[Claim 2]The above-mentioned thin film capacitor by carrying out load of the parallel 
capacity to the above-mentioned coupler via the above-mentioned selecting-switch 
means. The high frequency module substrate device according to claim 1 constituting a 
band pass filter circuit which has the band pass characteristic of a low frequency band 
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to a frequency band drawn from the above-mentioned coupler. 

[Claim 3]The above-mentioned thin film capacitor is connected with an I/O terminal of a 
high frequency signal to the above-mentioned coupler via the above-mentioned 
selecting-switch means, By performing impedance matching to input and output to the 
above-mentioned coupler, if a band change by switching control of the above-mentioned 
selecting-switch means is performed. The high frequency module substrate device 
according to claim 2 constituting a band pass filter circuit which has the band pass 
characteristic near the frequency band drawn from the above-mentioned coupler. 
[Claim 4]The high frequency module substrate device according to claim 1, wherein a 
MEMUZU switch is used for the above-mentioned selecting-switch means. 



[Translation done.] 



29 



ftr^l 2 0 0 3 - 8 7 0 0 7 

(P 2003-8700 7 A) 

(43)&F>f1B ¥fi!cl5^3^20B(2003.3.20) 



(51) Int. CI.' 




F I 






H 0 1 P 


1/203 


HO 1 P 


1/203 


5E082 


H 0 1 G 


4/33 




1/205 B 


5E346 


HO 1 P 


1/205 




J 


5J006 








1/213 J 


5K011 




1/213 


HO 5 K 


3/46 Q 






mmmcomi ol 


(^1 4i 




(21) thmn^ 


!f#«2001 -278541 (P200 1-278541) 


(71)ai^A 


000002185 
















¥fiei3£P9^ 13 0 (2001.9. 13) 




M-^MS^J 1 1 E Jtp°pJ 1 16T S 7S35^ 






(72) mm^ 












W^llPp°DJIIE*p°p|ll6Ta7#35^ V-- 
















(u)imx 


100067736 
























(54) inm<Dm} Mmw.^'y^->i^mmmm 



(57) mm 

[^S?*?lg] IrtiStS* :] TfitS 5 , 6 t L rg±ii 

43£S£iait«,i;jSliSlH]SSgP3 <!:©rJ]-<:■»8M+-t'/^•->5' 1 
8*1«)5gL, X-f ■y^^fS4^^LT»M+i'/-?->5'ro 

M??iM«$:-;-x««M(c^^S^iSit$ n/s a / 4 




1 

eh t A / 4 (ommm>&i:m-t^m%m^ • )^mf-^im 

ttt\^. g±l ©iffi^i^'^igft ^ n T f 'I K T >7 
« ^ tSfiE L T ^ - X M ch . 

±ldiitRx ^ .y ^^WikirL r±ia»K+ + / v w± 

2 ] + 1- / N- ■> ^ 7!)<. ±ia]iiR x ^ -y 

|lIjS^^l5l((75,®,i|S]ilJi^M#tt^W-r-5/< > hV^•X 7 

[tt*ii 3 ] ±ici»)ii+ iim^x -r ^y 

iim^T. ^ .y ^^i^co^mmmzi:^j< > Kt:uM/!)^tT 
^ 'y ^ > r 4?T 0 - i -?> ±ia*s^ti*^ -^^di $ n^isi 

X7 ^ /b^'HS&^WlS^^C t*#S^<};-r^gi5t<iI2 (c 
[W>}5ii4] ±saiiiRxY y^^ei::, y^Xx^' •y 

[0 0 0 1 1 

3>t'^-5', m^mm. ^^^*m. 

- 'mmm * L TiS/jNMafltit^^ v ^ - ^ 
[ 0 0 0 2 ] 



(2) ftPffI 2 0 0 3 - 8 7 0 0 7 

2 

^^in-f'y ^fifW^lifS^-T-'y 

(AVf'-5') (i. ii^«fgffi(^J;oT)l^'VTf7)Sfi 
[ 0 0 0 3 ] tC^-?, T'-5'l|ro}^SfSvX-7Aii, 

(i'4 0 OMHz^«^ttffl-r^i»gg«iS->Xf-A^ 1 . 
9 G H z ^^^{mt^ P H S J^yr'-< 

*>-->xf-A) ttti-. IEEE802. ibr-a^^nri^ 

-i.2. 4 5 GHz^«roM*gLANvXrA^BIuetooh 
t $ n fiSgHM^iifi V X r A ^ggt ^ (i I EEE802. 1 a 

r-^f*$nTl^^ 5 GHz^«ro»«i!i^iifi->XTA 

J; 0 ^ Wi^iSit 7 -r •t' L- X -> X X A ;i<f± @ $ tiT 

7vxxA$rff^(c?ijfflLr. :^ei^^M5't-^roii/7;'=£ 
20 im\-ki-x^mizt--^^i&m.mi:iit^ zttum 

^ tiT-- 9 nn'S.. -f >5'-:^^-y h^-sror^-bx^f 
[0 0 0 4 ] -^n. i*g^ivXrA(c^^^,^T^±. _hiiL 

fig|5(c I ^ T T a r roffi JlSfl^roafliSAaa i T T 
/■c^*Pfl/il^S^(^^^-r-l,J;o(;:L/■cX-/^• — .^ar 
30 [0 0 0 51 i«)Sl?Sjaiaf3llISSiC(±. rvr-t-^tTIgX 

[0 0 0 61 A^*^^ail^^aiS^i[^]^S(ciol^T(±, 

40 rB^t--en-en/^jf$n/c:«^ro7,';^5', ^^^a (v 
CO) . SAW mm) y -( !i9mo)±mmmush^. 

S^Ef^ggiHi/ W T X mSS^roi^llMT □ r li]S&(c 

^^fji'<yr9 9. mm. ^ ^'^i^ 9m(D^m3Si(D}^, 
SLmmiz^^^mi^tfi-^xi^^. mmmm^im^ 

m^hm^iitLX'mtu^, l/-c*^ot. Mi^mm 

50 [0 0 0 71 iififfi^SMtsicii, ^rBliSJ^J^Bf-^ro 



[ 0 0 0 8 ] t^t^^wm'<^rkmmmt. mmmi^^-o 
J; .|,«/sii6KgSfi|n]|?&(cfci>r t , '<mxzwm.^Mz 

i^±^< u^ti^-otzmmtf^^^. 

[ 0 0 0 9 ] 

mi. ±idiL/-cJ:olC7,-/N-— .xar-f y^AJSitfr 

f u 7 h 3 >/<-v g v/jitrot^-rnicfci^r aft 

li]8Sl,:-:3V^TIi. «?iJ^lfS i -CMO SEJg&^^-c-x 

lcol^Ta^O■|^<?*■*'P?!'^>nTt^.5.<, t^Jih-^. U^(D 

->ii:mi'¥'tih"iikX$>^, 

[0 0 10] Li-'Lfxi^h. Tb^A^is i m>skMm-i!^m^ 
{a^-vi-;i.icfcv>Tn, ^•'iHzLxm^cD^Ku yr 

s i 0 2 mmm(o ^yr'7^ ^Bmj^^zM^ l 

)55c L r -f > r ^7 5^ gp ^ tSfS-r 5 , S fz . alilSiSSft ^ 
-H® -^a *>±(f T^* i;f?*^-t hv^-^izn\l^kmi>z. 

t.\zx.-ox^ y '7 'pUmi'^^^nxv^fz, Lt^x^fit'' 
9 9i^>i:m!&-t^iLmmibxmmx$> o . nmcomM 



(3) t#Pf1 2 0 0 3 - 8 7 0 0 7 

4 

(C J; o T 3 X h A<T <y 7*1- -i) 1 1,^ o /cPol^T^'ife o fc, 
[0 0 1 11 1 ^■yyfti«)lllSiiSfi^Vi-;i' 

;KcoiNri±, ^Jx.lfS i*1S±lcS i 0 hH^JTML 

tzm:i u V 7 ■< m^uj^-y x^mm-j-mm^mm. 
LtzhcT)^^ ij-=7xmm±ic u 7 77 7 ^ mn^ ^ r 

t ft |i If; II RKMJfM Ltzh(D $ n T l ^ ^ „ 

10 [0 0 I 2] s i mmmm-i}^m&B^-y:.-)Hi. §k 

•y7-K^?il|(cJ;i9igJSljft[ C^LS I WwllOS^*?*^ 

mx^t^^-mwMxz.'m.-t^^tx. 
^^wjm'fff^miUMm'mmztr^x^mizti^ 

[0 0 131 #7X««K)^J6jaigfl^va.-;ni. 
-X«1gU*-7XM&ffli,^.i,Ci:(::J;oT. S i *1S 
SISliSiMSfa* vi-;uc7)S i &miz^&m-r^±i^Ltz 

30 mmmo)mzMWi^<9-ytthiz4y9-9 9^. ig 

■^fWMiMi; i o xmizmiS-^tixi-oo Mm-& 

T i^gps*^^ '•9-y tmm.iin tzi^i-mmm $ c 
ti 7 'J .7 7'^ 'y 7°ii^iii?(c X ") mm}^ I c 

s I m<Dm^fi=fi:)m\m^iinxmf^^ni>. 

[0 0 14] i^ll]ii$sl§fi^ Vi-;K±. #«'tt^WL 
/j;i^*7xM$:ffli,^§ctr-. tf=>xm>sit^mm^ 

te^(c^s-r ^ tztbiz. ^mm^mi&mnmizm^ < 

9-y iifmt <h 1 1 7 -1- •1'*' > f' -f > mmz J; 

[0 0 15] 1 ^•y7"fb;ftJll^^i^S^S^ya--;K::^^l^ 



5 

It, > refron > 3' 7 h r 7 ^ > f-#tti!)^'i£;.s 

[0 0 16] S i «IS^#7Xfi|g(i. *^*^^#tt^lr 

i^, iii^-y-^-x^:^«sfi7i<i/i 0 ommtTm'bt 
(i. 2 0 GH z * T?;^ 

[0 0 17] Li^Lut^ib. t't^smm-iAmmB'ei^a. 

-Mi. _hi!iL/iJ;o^j:S i SS^^vxSSJiCrjfM 

hiz. SB^B^^SlcffMI-^ci 3 X h7yy' 

> -/-K—tf ■£®±(c^x® ^ n ^5 t i: t ic± 
^ o rS4»-r ^ C t (C J; / < 'y ^ - >lt 

i^H-in^o -1" >^'-*'-¥«»±. ftSiffiic^N-^'- 

V $:jf tt L tz-m.X\ Z roiSJlf^iiSfi^ V :^ - 

•5 HBIS^ ^• 5' - > ^ 7 -r -IT ** > f > r t roffigg^^ 

[0 0 1 8] ;S)S)i«^Sfitv:x-;Ki. ±xliL/cJ;d 

(c-r > 5' - * -4f SIS ^ /r L T y - v ft^i^'K n ^ 
tzfmt^^^. ttz. KJliS^SSfi^v:^-;Ki, ^^-y 

y-vt^nx h^rT>y7'$-ti:^tl-^r:>/iPp^Mtafe-5o ^ 

JHzHK^rii. tSicL/sSliliSi c^LS 

i-^rti, mmmvis i*is^#7x««^fflv^^c 

t-e. nx ^A^T•y7"-r^tl,^-^fc|!51llA^•<fe-,/c, 
[0 0 19] ±itiL/iX-/N--vrnr'r > 

;jit^ro~|5il^;'j;^|SliSi2|^fg-E-:;:^-;l. 1 0 0 (±, 111 



(4) ttP«1 2 0 0 3 - 8 7 0 0 7 

6 

8(c.T^-rT>x-^-I/OlH]g&&i5roj;7(CT>x+ 1 0 1 
-S/N-V h'^^•X7^-;^^' 1 OZiim^Ltzmz. Xf y^ 

lag&l 0 3 ^frLTS{SflJroD-y^'XT>7'l 0 4(c 

Ajf^^n-So i^llMjMSfS^-Vi-'H 0 Oti, m'^co 

}iil)le^l$Sl^a#$n/■cth^^i^*^^^•7-7>7■ 1 o 5 

^> th;^:fflij--i: tHOHA "in/cX-f •y^lUSS \ 0 3ifr 
LT/O H7<X7 ■I'ib^' 1 0 ZizXtl^tl. Z(D/<> K 
/■;X7 1- 1 0 2 ^jiiiLTTVx^ 1 0 Iti-^'bititl 

10 

[0 0 2 01 Mm-i&mms=e-y ^L-jiizhK^r 
(i. ±i£L/cJ;-9(c5 GHz^2. 4 5GHz^roj^^ 
IS|i^a^ll(CL/ia^ro7^-f bX^'y h7-^vXr 

i^izh^mLxmmmihn^ztmftL^\ trzt^ 

oT, *^^^-S^^fflM^)^iSKl§«^Vi-;H 1 OW, 

«?ij^(fiii 9 (wTN-r=t; 0 izi^x^i^immizm^-rsmm 
m^mzm& ^ntzis^^mm^^^^o k iji^titg ^ 

[0 0 2 1 1 -r^<Jt7*., ffililiSJIgfl^vo.-;!. 1 1 0 
20 (i. T>x-j-l 1 1 S 1 W/<> FtTJ^X-l- ■y^HgS 
1 1 2<h. cro/N> KtH^X^'y^mSS 1 1 2(cafe?iJ(c 

tgit^nr^N'xtjiM^MTt^n'i. 2 . 4 SGHzroftSiM/n 

i)SI!{fi-f-^i|ji$-a-'l)S 1 ro/N> K/\'X7 1 1 3 
Sy'5GHz«^iM/S]i$»^;@ii$^+^B2roM■>H7^"X 
7^-;U^' 1 1 4 B2<7)/<>Kt:7]MX'f''y^lE]gSl 1 

Afc[i;'3t:u^x-i' ■y^nig&i 1 6, St/gflfflroiE 
=^«a-y^x-T>7'i 1 7 t\h:fjm(Dii:^m^-<n-7 

>7°l 1 8 t^Mx-T^j:^, m\<D/<yb'iJ]W7.^ "j^ 
lH]g&l 1 2 t»2ro/<>Kt:USX'r'yf^li]SSl 1 5t 
30 (i, aiflLTiljftL, TVr-t-1 1 1 tXtbmm7^-< 

-y^inigsi 1 Q t(Dmr^miRLtzmmmmcor^7^^m 

[0 0 2 2 ] mmw^^iB=e-y3.~>i 1 1 oicfcH^r 
(i, vX^AjI^MSsDHlSiflcfEU'T^ 1 KtsU 
X Y -y ^IslK 1 1 2 2 (Dr^ > Kt^jHx ^ 'y ^(flJSg 

I I 5 (TJt^H^fFAn^bn, T>x+1 1 \i-^(D^ia 
ism^'MtR^ntz'^ 1 »/^ > hVN"X7 Y ;i.5' 1 1 3 X(i 
^2ro/<> F/<X7 -f 1 \ iizim^m. Mm'& 
2lgfi*v:x-;n 1 0(cJoi,^rii, g■M■>K/^x7< 

40 ;b5'*iiiiL/c:g{ifi-t*<, m2(7)/N'> h-WX-r 'y^ 

nis&i 1 b txtimizm'omAintzxtbtibm:^^ "J 

^IIS&I 1 & ^ffLXJt^ma- J ^ X7 yy I 1 7iC 

[0 0 2 3] iS)l]SJMSfs^va-;H 1 Ol'fcor 

(4. ■>XxA(>:ii^-r^«j2lil-(SS;l^)£L'T?^ 1 
FtflUX-r •y-fmSS 1 1 2 ^;3l2ro^^> Kt:UllXY -y^ 

iniggi 1 b(Dtmmifm~shn^. Mm-i&mms'^-y^ 
th;^7fi-^|;i^/A;^pii/w-r >7"i i sa^ititiM^tw^ 

50 M^'infcAfil;^Jt3||x^'.y Willis 1 16t^2cD/<> 



/N"X7^';b5' 1 1 3. 1 1 HzXtl^n^. WiMW-^S: 

1 1 3. 11 4^raiiLTSl©/<>Kt:5#X'r'y 
^ElS&l 1 2 ^/rLTTVr-f 1 1 1 *^'^lJi;'7$n-S.o 
[0 0 2 4] «)l?SJISfi*v^-;H 1 Oli. ±iEL 

1 1 l^r>7-l 1 7, 11 8ic2ail«lt31|Sli)$§(^ 

^K^fEL'T/OKt^Hxf y-flilg&l 12, 1 1 5h!cI-^ 
!i/^> FV^X7i';i.^' 1 1 3. 1 \ i^^'^tctti^-i^ 

[0 0 2 51 MWiW.m.mE'ev 1 1 0(i. zcotz 

iS(r)mim-Tt'MW;mzm'^^n^ztt^ib^ ^m^m 

i±. m'&mm^iz^mmm-if^mmm'iiri 
^h^tzAiz^ m.(or ^ 'J 3 > ^m^-t^^9 

r 7 > ^ 1 1 > o /^c J; 0 (c|H]S&/^• 5^ - >i5H-A< 

ffifij t Aj: 0 . ttzznizj^-^ r US** t $ f> (c;^ffl{t 

[0 0 2 61 tz^x\ mmims:is^~y :^-MzisK^ 
xu. mmmmLm] 5 gh z m^^^mr-im^n 

smission Line) . I^-^IhISS (Coupling line) 9)ci,''HX 

^'7' (Stub) ^«i^:b^*§5>i^/gi(^i^*ffli^/'clp]SStg 

mi^^n^mco\^±tm<^,ti^j;:-nzfis, ttz^ mm 

^pli*l-l:A^-l)i;L/cA<-5-r, K/^X7d-;i.5' (BP 

F) mmmmi'tLx'A^■^^mmi'^zx-^xmm^i^ 

[0 0 2 7 1 tfihh. mm-i&m^iS'ei:! a.-)Uzis\,^ 

xii. mmm^m^z. 4 scHzroit^tcsGHzw 
m^xmi^-r^ tm=^^'< xt'±mt txbto. ttz 

;i^*oT, KJlj?^Jig{g^v:x-;K±, 2. 4 5GHz« 

ifro/ N > Hv ^• X 7 ;u 5' t t<nm^m±izmm.^ ntzm 



[0 0 2 81 tz^x\ thUAJi. 9oizitm.mf&m^n 
^m^-x&m±mmMmjs.-r^tthiz^ zm 

i:mmmfS.Lxfji^Mmmwi^si>'^^-ti>Mm'm'e ^ 

mmmii. ^-xmm±izmmm(D^»m-j-'?'M'sms 
mmi:nMi-^zti:^mtt6ztx. mm^it. m 

10 XK^i>, 

[0 0 2 9 ] tZ^X^ mW^'eV :r-Mzii\^Xlt^ 

tf=>7.mi§m<DWM^<nM'^^mMzx-ox^mLtz^- 
m.^i^^-Mt^ ^mnm(n-<-xmmm^^^zt 

X\ -tco^-^^axh'J'yy'y^y (m) i:XF'J y 

7-7 ^> (m) tizisi^xm^mmmm^'^i:. 7 
^!i^9 izim Lx\,>^Ammmm< t^zt mmt 

$n^o *B(c^^l^TA0/v^e w (AO: 

mmn':^^xim^imm. ) -c-igi-r^ 1 1 1 

SlCfct-^TAO/v^e r { e r : xmKff)ttim 

[ 0 0 3 0 ] ±':>iitzmfmix'j ^L-iimk'jimzisi-^ 

--'USfiSaicfci^TW. x/W7;n' y 
^'P 9 h\.x^\-^Q.m^^ti-thfzib{z^ -<-xS«ro 
30 77 > FB^)iiaro^M^<5'->t(^*g^(cJ;-|,'ffiS 

[0 0 3 1 1 ffliiiS^v:^-;b«Saicfci,^T(±. X 
/ W 7 ;u -r > 5'' ^ ^ w^t^M ^ fSi« L T#ttcD |S]± ^ 
[H ^ i6 1 c -< - X & # ^ *^ 0 f£ I ^ MS « W 

mmmmizx -oxmfS.-t ^ z tmft t-A^^m 

tSW*4i±. MIM++/N-->5' (Metal Isolator Metal C 
apacitor) 

tilc^M/<j:fl:*Sa*^-ffi«$n^ ZbxMibxmx^ 
40 [0 0 3 21 ±iliL 

izis\,^xi±. '^-xmmtK 5}-*^ft*-?xti«*£a 

iz-r^mm^'Z-mt^ti. w^omummizm mti 
v^ti^-^tzmm^$>-Dtz, t-t^i>mmi. ^o v^m^ 
rrotzt6(Dmm<D\s]s^^.mmLtzMim^ -y a. 

!i 9 ^m^jmm\- 1 ^^jmm t xmm ^n^tztb 
50 iz^'hizi^^tmmtti^x\,^i,. 



9 

[0 0 3 3] LfcA^oT. *5|HflW, X-f -y^vricj; 

^^X7 -1 )i9mim^nmmm=e ^ - 

[ 0 0 3 4 ] 

[is^ ^ f^??:Ji-r ^ /-c 46 f-is] ±->i.Ltzm']^ mmt ^ 
^j: ^ 3 7«is«£ffi±i;igiiii L x&mmm} 

fS.^ti6tth izrt±m (T) £S*^'¥iift $ n r f K T 
^xti^, '^-xtflSgpioti, E^SF^lc^i-Vj: < 1 1 A 
^tth[z^ 'K-x«»fflJro»*^SlH]|?&/< 9-y{z 

*tjs L r ffiiffM^ nT»R+ + / N- V mm- ^ 

roaaWig ^ttftl ^ t?] {^f ;l ^ „ 
[0 0 3 5] *l£HfllcA^A^^a),'^lte^v-.-'^i!= 
S^gii. »Si++/^v^'*^StRX-f 'y^^lS^r^LT 
^S^tl-^ i«)D-»fS^ w A ttS 35 1 t^gg $ tx r ^j: 

^?fa(c> y Axx'T'y^^^ffli^'in-i.o 
[0 0 3 6] s>xiL(n>x^\zmm.^nfzi^mfi\zt'^t-^-m 

mwi^w^z. t ic J: TitEj^ii^aTi'iir^ $ n. igfru 

A^^iJ i_ (J 2 . 4 5 G H z ^I^cdM^jSJH ^*Sf(7).iijat#'t4 * 
#-r^/^> K/NX7 Y ^b ^ch LTf'Pffl-t^Ctd^'i 2. 
4 5 GHz^M©M5;^JS]iSISf^ffli,>^7Y1'UX->Xx 
At 5 GHz1f«©ltK^[iiSI3c*fflt^*7Y-^UX->X 
X A <fc (C Timm if^m t -S o i^l^lS^ t V ^ - 

[ 0 0 3 7 ] ttz^ ^mmzti^i^immi&^'y:^->im 
^ C t (c J; o r / < > K tzm^^rbn ^ i-S^tsic ^ 

r -f > b - J'- > X mm^'k uxim^ ^ 7 -rota^feA^it c 
tsil^^cticj;^ r aii^'j; -f > f - > X ^ 'y ^ > r 



(6) t^gfl 2 0 0 3 - 8 7 0 0 7 

10 

(c J; o T 5 GH z^iiKroj«MJ^jSiCc7)iiS#'ttlr*-r^ 
/ > Fv ^• X 7 ^ * n re^^ / N- 7 - roa* 

'SiS'J^M(oy AX'X-r ■y^^rfflV>-I.Ci:(cj;-pT. /hM 
[ 0 0 3 8 ] 

imnoi'MIMmm.'l PIT. *5gB)!«||JferojfJM(;oi^ 

n 1 izir.LtzMm'&=e~y:r-)im^mm (pat. sinis 

tvi-;i.i:ffl§ft;-r^) 1 1±. W^(flflg®fgtiH6-^x 
[0 0 3 9] i«liS^v^-;H ii. 

(^Lfcx-/^• — -i^ar^y^j^izj^^Mmmm^ism 

- /jlIifn"-hl^fS«c$ 1 1 1 lc^{*^fiJ^(f -> 
J; o Tft^t « C t J; 0 .y 
iyitAm^hxm^-''ih^o iS[l]iStvi-;i/ 1 

«iiiiM^afiias&gpwiiiiJin]ii& icwmmttz'o. ^ 

30 [0 0 4 0] iSJl?S*v:^-;H fi, e^lx.(^H2^^/T^-r 
(fIEEE802. la-effi«$nrl,^^ J: -9 ^j;5«*Jiiifs-> X 

f-A(;f$ffl$n^ 5 GHzmmm-i&mzms:$ntziE^ 

1EEE802. lb c'^'^$nT^,^§MliL ANvXxA^ 
R\uetooh~^tzmm^n^2. a 5 GHzi5i*Ji]MiS(icfi 

1 ti, a> ha-;Ki-§-C U C 2(c=fc-5rl¥ 

40 X7^;l.^'[n]S&^6 2^1«)5!c-r§„ 

[0 0 4 1 ] ry'ri-\&t}U6 0(1, T>rf-6 1 

J; o r sft L /-c 5 G H z jtJDi^stcaa $ ntzQ^m 

inl2. 4 5 GHzttSiolJSIiSaicfig^n/cfi^^iSii 
?J$^->'i-;l. 1 O/O K/<X7 Y;l^^'|n]f§g|5 6 2 icfcu^ 

xPi'M'&m L r«lSfit)]*jx ^ 6 3 ^/i- l -rgfifli 

SP6 oti. ai;^jfiJ«/-;7-r >7"6 5 xt] ^ ntz 5 
GH-/.mmm-imizms.^ntziB'^3S.iHiz. 4 sgh 

z tt5il)Slf^g§(lcSg$ n/-;fi^|75^;^§fg-tJ]||X 4 y f 6 
50 ^^iYLXXtJ^n^t. ;Sil!St>- i-;H ©/s > K 



6 1 iztHtltS, 

[0 0 4 21 ry'ri-Xti!.tlU& 0 (CJo%^Tfi, /-i'VK 
-^C 1 TLj , 3 > h n-;l.fg%C 2 THj COA;*? 

g|5 6 2 S A^- 5 G H z MJilJUiSSf ?r ^ i; 

X7^;l.5'|l]S§S15 6 2 (c^(^LT^Ulf3 > ha-^Kg-^ 
C 1 THj . 3> h a-;bfg^|C 2 TLj WA.tiA^ 

6 2;6^'5GHzj^i^JiliSaroaii#ttA^'i2. 4 5GH 

[0 0 4 31 3 > h a-MmC 1 1 3 > b a-iUffi^ 

mUip^/^y F/^•x7^-;^^'|lIg#g|5 6 2 icA;^$n-S„ 

/N-X7-<;l.5'[ElS#^6 2 (cjo(t^'gftMfWwt7)||$:f7-9 
Ci(cJ:o-r. SGHzr^.t^Jliljat 2. 4 5GHzlt 

-f ;b^'m^6 2(cfcW^^' >f-^^>x'#Sroa^SiJ 

[ 0 0 4 4 1 1 (4. '<-X«S|5 2 

xim 3 (CTfs^j; 0 (ci^jisin]ii&a5 3 (DiM±.iz.m-nr^ 

:y!-r'S>/^'> h't^g^ffo^ AX (MEMS :Micro-EIec 
tro-Mecanical -System) X-f -y ^ 4 t^^WL^H^tt h 

-)H (±. ,i;fSli>S|nlSSgP3A<[i7fX^j:i-^->-;bK*/N- 
[ 0 0 4 5 ] afiUiStv:^-;!. I ti, 'N:-xfitSSI5 2 

t-^ihi-l^nrm.^. 6*^*7'U7'Ur7(Cj;oT-#:(C 
S^^n. |^Sl^*tLr7+ h 'J Vy7 7^^j:.-y^ 

j^^nxfx^. ts-h. '<-x*isgi5 2i4. wm^m.<ry- 

[ 0 0 4 6 ] 3T*1S5. 6(4. fOS^-<?f£i-^Tan 
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(PPE) > tX-^L-'/FhUrvV (BT-res i 
n) , h77;l. + Di^L.> (SJiiS«^^x7 n 

>) . --tfij-rs h\ (LCP) , '-K'J /ib*' 

;l't> (PNB) , -fe7 5'y^aici,n4ir7= y^t^a 

PR- 5^A^S«t Lrffli,^^>ti^o 
1(4. ti^-h-^mWl^rmU^. 6 ^ffli>^Ct(c=fco 
lt$5a^;^fi''J: S i S1S^*7X*«tJ:tl5LTW*4 
3X h«f£M*ni'in^o 7"'j7°U7'7(C(4. ffil^S* 
10 t#f4^ t-t^f?U(fi*-+ ->*.t^SSi«^T 7 'J 

[0 0 4 7] -<-X«tSSP2(4, 

5'->i idmm^n^tthiz^ 3T*tg5ijro^i 

roffi»)18l^(c/<> hVN"X7^';U^'|i]g§6 2 kmm-^ 
1 1 *VN-^'->ffM$n-l.o 1 H 3 

(^TH-r J; 0 ic 5 G H z mmmMnm x / 4 

n/iSl^(c¥^r'^J:->Ptrot#tt^»#/^■^'-> 1 la. 1 1 
b*^ii^<£l.„ ilS^ggl H4. -■,'3C73i»i*/-;5'-> 1 1 a 

20 h^xfi^^mm-t^tthiz^ \'^i5(Dmw'<9-y \ 1 

bA^ili^^^M-r^o ISl^tll 1(4. #*f*/N'^'-> 
1 1 a. 11 b*^'-S(|iJ^-<^'77> 1 2(cm$ 

n ^ i: 1 1 ( c fitfwfflij M«( :J n r ^ „ 

[0 0 4 8] -<-xS«SP2 ic(4. m 1 roE*|)18 (C. 
/ < - > JfMSPfe ^ Ft < I > b I* -E. ^' / 7 > K 
Sin 2 t LTlSfiK^nTTj:'!.. '<-X«^SgP2 ic(4. 3 

T M=tt< 6 \mm 2 c75BE*is 9 (c^i^<iW7 > K 1 3 

> -*--<f L T^j^ (f 7 'J ^y 7> 'y 7'^^$ 

30 n^o 

[0 0 4 91 '^-X«M|5 2(ci4. ^«B(CffM$n/c 

m 1 wEiiH 8 2 (DEMI 9 1 mmLxmm^m 
mmmi^^nxm i <Dmmm (nmm 1 5 
tA^i«aiffiM$n^„ $g^ttif«W(^(4. ±iliL/-c3r 

1^^'^^~-^'PW-^mmW{m n * x e > n - h * 

(4. fi?ii;i (f T ;u 5 -f <!: -> 'J trn'^.^mi^hfi^ EJf )t^J & 
40 ffl(,^T±iliLAc^ 1 (D^mm 1 4 2 1 5 h 

[0 0 5 01 5if^^ffl(4, ^ 1 cO«*S^ 1 4ffliJ(CoV^T 
\.m I cDEMS 8 W^/ ^' n ^ t T-«5jfS 

^It1-\ ^/cS2(7)«I|)1I 5flllc-7i,^r(4^2 cDffijiS 

gflg^rlTTo '<-X«M|5 2(4. A^A^^5fflf^a*^JI$ 
-I t ct: o T 3 r SIS 5 roiffiTi^'SJIf Itro-^ii® t 
LTffMSn. imiiSms^gP 3 f;!. K7 -y 7-ffMffi 1 
6&t8)5K-r^„ ^-XSMI5 2(4, 5f 2roffill)19fi(c 

50 wMmmm^^%-^ztx^ \km- ^mw^mi'hU-^ ^-^-^ 
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hn=^. tm^ m 2 nwm 9 mwmm^ 3 ^ye 

fz t';u K T 'v 7"ffMH 1 6 t l Sfg^H 

A> 0 -P^j; < , ^J^ ^tt<t^i -v ^ > 7fi ( R I 
E : Reactive Ion Etching) ^7'7X*VJi'y^>/?i 
(PE : Plasma Etching) H^SfeLT^t^tf oTt 

[ 0 0 5 1 ] -<-xMgP2(cii, 1^ 1 (7)E^S18 

2 ©EliJi 9 1 ^Mi:(c)irfi!fti^-t^:?&fs«tT 1 7 

[0 0 5 21 -<-7.mm^ 2 (C(±, ® 1 roEm 8 
^Lr»M++/N-v^'*^ 1 9 ^«)5g-r-&T«ffi 1 8 b 

[ 0 0 5 3 ] -<-x«M|5 2i±. ^^*ro^)iS^i««ro 
WFlfl t |Hl1«ro7'a -b X (C J; o rSf'F^ C t T'S 
ItttffiOo '<-xMa5 2(c^i-^r{i. -WW 

I ^ ^ SI fFIIS(c J; o rMfF $ ti ^ J; -) (c L T t ct I- \ 
[ 0 0 5 4 ] li(±(7)J:')(cLTiifp$nfc-<-x«tSgi! 
2icii. t:-;bKT'y7-ffMEl 6 ±lc±^ L/c*g#ffisS 

3 wlfiUJl 1 9±(clilliJFMS{*i^l?)!MffMI:${*i*ffli^ 
rfiBM+-\'/-?->5'*.^ 1 8ro±^®l 8a^, rn-mk'^ 
K'ti,^y9-99 ^,?l!c V ^ (i U V X ^7 Jli^^ro^ii) 
^i^'fSSlJfMiS 2 0 ^^-r^i^J^jSlHlSSgP 3 A^' 
MffM$n^„ «Jil^|n]g&SI5 3{i, ^3ro«»gl 9 
*^™b$ tifc t*;u KT 7-ff?)5gffi 1 6 ±lzMm»coW- 

m'l^iiU'^rnM^ii. z(Dm2(ommM \ 9(^-<-x 
2 fflij©^ 1 roEM^ 8 izmi&$ntzm-^(D^^ 9 - 

r;j:§o KTffMlfS(±, g^i|^(fm3ro»i)i 1 9*l€ 
tz^T.^tm^i'tlt'^tl^ 7 + h "J 7 7'7 7*!ia^i-y 

[ 0 0 5 5 ] 31 3 (omBfS 1 9 g*iJ^(fx/N-v 9 ') 
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7* h 'J Vr77&fl^i"y^>r^il 
^*LTHff:i:wElg^-?^'->*^'i'^J:-5.m3roEli)i2 2 
mmt^. ^3roE®)12 21±. ±il!LfcJ;o(c±m 

gi 8 amm^n^cticx^), ^^comm^ 1 9 * 

fr L r-<- x-S«g|5 2 flj©^ 1 (r>m& 8 ©TUti 1 8 

[ 0 0 5 6 ] 3mj£mm^''^fi^nmM2 oicw, mm 

umtmmmn^im'm'i y f 9 9m^t^m.mwM 
$nri^^„ ^^m'm-ly9'9 9m^it. m.m.m'm.>,z 

20 [0 0 5 7] ?fSi)12 Oil. ^3roE*I)12 2±(c±iit; 

ximmmif&.^n. cromisjitcx/^y 5- u v^'fi 

mz X T-ifeSfiill^t ff;)* L r:.mz 7 + h U 7 77 7M 
U^mm.l.Xti^, ^M»3S«i'y^>7matt, S3 

roEli)12 2*^a^»IS(c^tLrrss, mwsixmm?kn 
m.-^WL t^hti%:i-v ^y rm^m^^xx.-, "f-y ym^ ^ 

/c*^(c® 3 WEim 2 2 ST-x.y^vrLTLS 7C 
30 tlZtli, 

[0 0 5 81 itzt<-^x. mmmii. ±7iLtzJz.y^ 

y9-mizMLXm'\t^'^-t^A 1 . P tajci,>(iAu^ro 

'tiA 1 ^ffli^^ci*<4ti; Li\ A I mmu. m3(Dm 

mis 1 9 Hzmize-^xrmmt&^tl^ 'lJ^Jla)r<9- 

7(757+ h >} 7 r7 7M**feLfc(^lC, fl];l(f U >K 

■^(d:l-v ^ y 9'm^m-'tz^"^ f y r^mtm^Hx^ 

[0 0 5 91 1*81112 Oli, f£)il?J5ffl f v^'*^' 9m=F^ 

/N--y u ymmizj: 'om.mnMLtzmmmco^mizK 
^xm^m&mcommt Lxmi-mmmmiimm-t 
mmm^-j^mzis^^xii^ mmmizmmmo^ 

ifS'tt^r^it'l./ci^lc. 0fi);l(l-'y'r;b?f8i^/<iJT 

tCfcl^Td. ll?IS)IM)i±(cy 'y+fflUi/'X h^/N-^'-V 

'y^^fiCiiol^rii, ^ -y^^fflbv-'X h ^gt 
50 ?tPti L /cftlc^MS/Sroi^filiJi ^ i y ^ > 7MH(c 
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[0 0 6 01 wmw.'^vo.-)v 1 ii, -ff^m&M^u 2 (D 

g±IiElf g|5 2 3 t^-x M^fP 2 (7)^ 2 roSHJl 9 i 
,i;iSl?i5^i>"a.-;b 1 (i, {*iieK>ftLT7* h 'J 7^7 

/c7 > 2 (Dmmm 9 \zmf&^ntzv > k 1 3 *^^t- 

[ 0 0 6 1 ] ,«)Dig^ 1 (i, &^ > Ki.:t^ L r 

n^o MJiM^ v^-;b n±, H 2 roEI«g 9 (Ov > F 

[0 0 6 2] i«)^iS^va-;l. 1 (:«)5!c$n/-c/<> 

X7^;i/^'SI5 6 2 (DmJS.lz-ov^x ^ H 3 4 
LTl¥Wi;|5iBJlt.5„ BliliS^ 1 ti. i 
1 t^^-f /^•■>^'*^ 1 %TkrJ'^Mm ^ i^Xx-i -J ^ ^ 

^t^/O K^-^X7 <;l.5'a36 2 ^rtPf/S /n > K'x- 
X7.f ;l.^'S|5 6 2 (±. i¥*a4}tiiEt-^J:-9(c$S^§l 1 1 

nmmm^Mo'^s.m^^'i ot. '^MtTjMTijnrbn 
1 1 ro-r > f-r >x 4«-ii*ftic-7 y ^ > r 

-r^-f >f-r>xv.yf->^''g|5 3 1 t^ii^r^j:^, 
[0 0 6 3] i«J^M^va.-;H (C(±, ±i!iL/iJ;o(C 
-;-x«MI5 2 (nm 1 rogESSH 8 (::-SflJ*^m$ 

a. 1 \hti^htl^^-^^\ 1 ^i^ffM^nrt^-So M 
t7]§^3 Oti. ii^/N-^'-v 11a, 11 broF^tta*^ 

■y^>rgc3 \t^i^^'kmtL\zmfS.^nxti^, ^jiiij 

Ztii.'^mXh^, 

[ 0 0 6 4 ] '#4t;]||g|!3 OrotgfSI;ol^-cg^Bfl-r«„ 

mw->^9-y 11a, 1 1 bicii, ^n-e'nroFffittSiij 

tciJC^r, ^iro)ir4S^fT3 2 a, 3 2b4^>Lr 

ajijftius&as 3 fijroii 4 (owmm 2 2 n/c^ 1 

royAX'X-f y^S 3 a, 3 3 b*^-tn-Pmg»$nr 

&»iro^Ax'x^'y^3 3t±. ^irojirtt^^g 

fT3 4a, 3 4 b4^LrS3<7)pE**)i2 2lcffM$ 

tl/c^ 1 c7D+-t./N-->5'il^ 3 5 a, 3 5b<!;^n'Pnft 

l^^nri^^o 311 Ax'x-f 3 3 (i, a > h n 
-^i^fi^l-c 1 A^' THj -e+>i!)fi;LT&-il<*M-5'-> 1 

la, 1 1 blCt>tLT#^ 1 ro4^-f/N-->5'^,^ 3 5roite 
[ 0 0 6 5 ] Sfc, #^i^^-;^'-> 1 1 a, 11 b(cii. 
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-en-€''n«»g**SP(ci3V>T, ^2roliFfliggcfT3 6 
a, 3 6 b4/^LTffiJlS[iI^&SI5 3ffllJro||4ro|HISS2 
2ic^^$n/c^2royAXXf ■y^3 7 a, 3 7b/!)' 

'en'eni*SE$nri,>'i.o &»2roy< axx-t ^7^3 7 

(i, »2ro)i[^if^h:'r 3 8 a, 3 8b*:frLT^3ro 
E^)i2 2!^JfM$la/■c^2ro+-\'/^->5'^^ 3 9 a, 
3 9 b t^tl-etl^g^^nri^^, ^2royAX'X'f'y 
^3 7 t, 3 > h a-;Kg-^|C 1 THj "e^tvifjff L 
T^igi*^<5'-> 1 1 a, 1 1 bto^LT^^2 ©+1- 

[ 0 0 6 6 ] *Si^ts 1 Hi, ±xl> L =fc -9 

rog^m l(c>r=tLr, x^'y^>r.(cJ:0M43£i^ia 
l+(cJ;i9»KffM$n/-c»l ro+^/^v^'*^ 3 5St>' 

^2ro++/-?v^'«^ 3 9 roat^iMM^r^n-enftjWi- 

^. L/-c;i'o-r, Ig^^l Hi, #+-\'/fv^'*^;()^'i 

'<y9M-f-3 5SU'^2»++M-->J'^^3 9(D^^m 
*4iSl[l§S-r*ZtlcJ:oT, Si^^tl 1 1*^2. 45 
G H zmmm-&m^i^(n X / 4 ro?£^m#f4$rW-r ^ J; -9 
l;^S)5!c$n^„ L/cA'oT, riifl'S^^ vi-;H (±, 5 
GHz W&W^^^^ tl. 45GHz 

i: (73 7 -r •t' u X V X X A t 5isf* ffl *'^t6 1 $ n -I.., 

[0 0 6 7] i«J^^^va.-;H (i, ±iil> L/s^M^JJ^ 
g|5 3 0 (cJ;^e^tll lroS«t3M4froct(cJ;o 

T, 3W*S^^l lro^>b-r>X!S*A<E<tLT;^ 

T, v:^-;i. 1 [z^\^x\.U S-a-^ 1 1 nx-h 

S^^gp 4 0 (c ^' > t - > X V y ^ > rgp 3 1 

.■i/j; > f - J'- > X -7 'y ^ > AlTb n * „ 
[ 0 0 6 8 ] f > f-J-'VX^ y^>^'g[53 1 ©«fi5cl- 
oi^-ClJiB|5-t^„ mit^<9-> 11a, 1 1 bli, [33 
!CT^■t J: -9 icBgcf'JigCICfcl^T^ 3 ©UrBlgSt ti'r 4 1 

a, 4 \hijyLxw,mmmm^3 trnm^n^ztiz 
j^r,xMmms^nxthtis^ioi:mis.Lxv^^. mi^ 

40 /^•^'-> 1 1 a, 11 b(Cti. itlt'tim 1 

0S#4 2a, 4 2 bt^2<7)#Mm(^0S&4 3 a, 4 3 

b tmm^H. znh'^mx <Dmm.n.^m^\ 2 
m2.(D'^m.n.^m^i •itm'o^A.^zt[z^v)X^ 
tj(o^ >t"-r>x^'y^>rA«ii^>n^. 

[0 0 6 9] g-H 1 4 2 il, -a^^^ 

iil*Aai;'7JiB4 4 a, 4 4 bic^n^-nti,fe^$n/c3i3 

(7)y' AX'X^" 'y^ 4 5 a, 4 5 b Stf^ 4 © ^ A XX -f 

■y^4 6a, i d h tnimmm^^j^x-^, &^3©y 

50 AX'X^ "7^4 5 iS4©>: AXX-I" y^4 6 3 



(10) 
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>hn-Mi^c 1*^ THj r'tyM}^Lr^mi^y^9 

-Vila, \ Iht^X&timi it^imtS. 

[0 0 7 01 m^co'^nm^i 3 ^wkd^ 

4 1 ftn^'umm^n^tthizi&i^^^xth^Si 

i t^h'c'nim^nxti^, m 2 n'^^mn^^s^ a 3 

(i. ^5ro^ AX'X-f ^^4 7 a. 4 7 b <h. ^3« + 
-\'^-?->5'^ii4 8 a. 4 8 bt, ^ecO^AX-X-f-'y^ 
4 9a, i ^ht(Dm^'Mm''bf£^, S2©|?Mt.(1ff 
[GJS&4 3(i. ^3 /N"v 5^^^ 4 8 tSBwy AX 10 
X^- >y^4 9 tt-'b'Mi.LX-'M^ y-y y Vim^ntz 
^4ro4^-\'^^■■>5'^^ 5 0 a, 5 Ob^WLTV^^„ g- 
^Sroy AXX'r y^4 7 <hB6(7)y AXX'r-y^4 9 
tit. =>-yha-)liS^C2t< THJ Xtym'fLr^ 

[0 0 7 1 1 Ji(±roJ;-9(-1i)5g$n/i^'>t-y>Xv 
■y ^ > rgP 3 Hi. ±i!i L J: 0 (CjgJi-iS* v :^ 1 

5 G H z mmmm^'^mr-im ^nsm^i^ ^ > h a 

-)liB^C 1 TLj . n > h D-;UfS^C 2 *^ THj 20 

mm 4 3 m > ttsi t ^j: r i „ l a< x , r > 

t-r>X7'y^>rgl5 3 Hi. '6mP^9-~yl 1 
a, 11 b t#Ail;^Ja4 4 t(7)rB^^ci>^,^TB3«+■f 
/^•■>5'^?4 8iS4ro+-f/N-v^'«^5 0 tW^t^iM 

[0 0 7 21 ^' >b-r>Xv.y^>/?H5 3 1 

(i. ±-}^LtzJ:^lzMm-<&=e'J:^-)Vlt^2. 4 5GH 

-^C 1 THj , 3 > h n-;Mi^C 2 *^ TLj ©JiJSP 

A<+ >ttMt 'i'l. 1 1 h iz^m 2 roWSUfWiUSS 4 3 
^7tt^(Ct:7)i9gb^o L/cA'oT, 'f'>t-5''>X-7 
•y^>7gP3 Hi, &#i*/^^'-> 1 la, I 1 b 
Afc[i:^S4 4 <hwRI!l^^3lt^S3(n+-t.M-v?'^,^^4 8 
c!;^4ro++/N"-> 5'^i^5 0 tro-Mil^^lwMffff^ffih 

[0 0 7 31 -T >f-r>XV'y^>rg|53 1 II, 

Ltzmmmmmmmm^ 3 0 mmm^'ftm.mLxvs 4o 

§«tD#SI5 3 0 rot:?]Sft|'P(^ J; os^li 1 1 nmmmm 

mm(7immm'ihtix 5 Gn7.m.mmm.^^t 2 . 

4 5GHzJ^K^Ji|iglS^lSt<7)7-l'-\'UX->XxAt(C 

nrnm t^n^tttiz. f > t - r > x ^ ^y 

•f >rg|53 1 rotjilttfticj; 0 AtHy^WY vf-rvx 

-7 -y ^ > XA>iTbnrRii^d;ttSi-(: Ath;^jfi-5|(7)fe^*< 

[ 0 0 7 4 ] '<y K/NX7^';b5'|£!]S&6 2 oa^W/ilt 
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18 

/v"X7^;l-J'|p]8&6 2(i, 0 5 (A) iZTni-J^ diz-^m. 
m^U3 Oro^l ro+-^'/^"v^'*^ 3 bt^^tl^ni 3 
pHroWM**^-l.i:itlc»2(7)+-f/^v^'*^ 3 9 
;!)^^n^*n9 pHc7)^#a?rWLTi,^-l.„ K/^•X7-f 
iU^'iUSge 2(i, 5GHz«a^^«Sr^iil^aJiJSl?^S 

[0 0 7 5] A'> HX^"X7 1';^5'|1]S§6 2 ii, 3>ha 
-Mi-^-C iro THj AAK-J; OlHjia (A) (^7fs-r=fc-9 
(C^ 1 y A XX -r 'v ^ 3 3 St/B 2 © ^ a XX -f -y ^ 

I ro+-f/-;->5'*.^ 3 5 ^;^2©+-\'/^•->5'|^^ 3 9 t 

(7)3£?'j!§a*m^?$n^<, /N> K/^"x7 1'ii.^'ius^e 2 

i±, cni;J;oT|5]|a (B) (C/T;-rJ;-9lc2. 4 5GH 

hv^•X7^';^^'^^«)5g-r-i.o '^.fiJ, 0 5 (B) 

[0 0 7 61 K/N°X7^-;l.^'[H]SS6 2«, H 

6 (A) (C/T^tJ;o(;-1'>t-r>XV'y^>7^3 1 
ro^3W+-^'/^•v5'*^4 STi^'-etl^^'tiO. 1 5 p 

'#M$r^-t^tt tlcm4c73+-f/N'->^'*?5 0*^-€-n 
^'tiO. 0 5 p Hf7)lfil^WLTV^-5.„ /<>K/N°X7-< 
^1^ 6 2 l±, ^ 1 »1?i;a7#lH]g# 4 2 t<t >tt,#,T 
2 ftH/njffffl4 3 t)<ty^mizis\,^X 5 GHzffi 

mm&mmii.oxi}immmnmzntbLtz ^ > t - r > 

X§.ft^WLTl.^•S„ 

[0 0 7 71 hVN"X7^-;uy0S&6 2i±, zi > h a 
-MmC 1 TLj , 3 > h n-;KiJ^C 2 THj 

ro^jgprg-^*<A;^j sn^iticio^i ro»aa#iiig& 

4 2;i^'+7ttffit^j:0, S/i^5c7)y AXx-f "^^4 7 

m 2 ro^mmi^lHlSS \zm > 1 ^ „ / <> K / X 
-7 ^)V9m^% 2ii, 1 1 (c^tLT^3c7)+-f/^ 

■>5'*^4 8 t^4«+-^'/^•v^'^^ 5 OtroMJ'i)^* 

*^ftiof $ n T f > f - r > X V -y ^ > r ^> n „ / < 

> H■/^"X7 < ;1.5'In]S&6 2 i±, C^llC=fc-:>Tp!][ll (B) 

J: -9 5 GH za5im«1fl^icJ3i^T»A©ji 

ua. El 6 (B) V ; ^ u-v 3 >*sm«#ttEi-e 

[0 0 7 81 i«|illS^v^-;H (i, ±ijEL/-cJ;o(c/N' 

> i^mmomim/ Ax'x-r ^y ^ 4 ^fi^ri^ 

^AX'Xf 'y^4rt, H 7 (C/T^■r J; -9 
*^<-7 0(^J;o-rHbnTO^<, yAXX'i' y^4 
II, -> 'J 3 7 1 ±izm 1 ©HSfg/S 7 2 t , ^ 2 
rom^feds 7 3 t , m 3 ©|15EfM 7 4 t A<ff?l5!c$ nr 

fco, SI commmi 2 (;is«tt-(?^^j^tt&^-r^i5j 
7 5 immsmzni^*>imx^iif^nxfi 

^„ y< AXX-r 'y-f 4 (i, 50 1 0|5i:^tM7 2 tBg3 
lilJttfe'S 7 4 t A^'^n^'tiAth^t^/S t $ n, 'J - K 7 

6 a, 7 Qhi-f^-LxmmiJ^^-T oizmitzxihtim 



(11) 



#13 2 0 0 3 " 8 7 0 0 7 
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[0 0 7 9] ^Axx^- 7^4(4. ^nm^j^^i 5t\ 
^(o-&^u y 3 7 1 imm 1 roa^ti;^ 7 2 

Mici5i>T0 7 (A) \ziv.t^^[z:is[m\^^}^i ^t'- 
[ 0 0 8 0 1 y Ax'X f •y^4 ±iii; Lfc J; 0 
ia5Etg;S, 7 3 t'^m\^^..'n 7 5 ©f^gpmS 7 8 i 

S 2 ©H^tM 7 3 h-^mW^m 7 5 i:©W(cfcl^TP5 
^\ti-h^'^m.^n. mi (B) (C/T^1-J;otcBIS,Jg;S>^7 
5 if% 1 7 2 $rS;S 1 1 T v U 3 7 1 

fflKtSWPLT^ro@S«*^^3ro@MM7 4 t 

[ 0 0 8 1 ] ^ AXXf 7^41^*. ^N'> FtJ]Sro;6i|fp 

WMi^7 5roF^S|5«ti7 8 tiZjiS/WTXroSEKI 

m\^^i^ 1 5 tmm\m^ tmrntrm^ roiam>s, 7 
4 1 (Dmmm~tmm^ti'i>. ^uxx-i y ^ 4 a, g 

-;H (clStt L r t c n ^r;^^^!:^- -i. d t t±;i < 
[0 0 8 2] tiii^ IMLtz.W&mmtLX^.LI-zm 

u^itK ^GWzmmmmL^^t2. 4 5ghzm 

tz^K cro«*M^t35ffl Lxm(Dm>m-<i^^^n.(^m 

^^Xnmimtm^tfj.S, /N> K/^X7 i- ;L. ?[n]Sg 

/<> Hv^■x7^;^j'[5]S&gl5 6 2 ro^S^«l>:ov^Ttt. 

^L'^'^/O FX h 'y7°7-f ;1.5'lf©ft(7)7-f 
[0 0 8 3] 

rtJ L /c - X ^fiz^ t . t' F r y 7-ffMffi± I^^BiJ 

>'3'$rli)3KL. xi- ■y^?IS^/>Lrf»)ii++/N-v5'ro 
3£?iJ '#* $r - X JSIfiSPffii) 5}-7tJ >EiilSs |- $ ti A / 4 
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mw.mm^ir^m^^icMtxmmmn') j: 
Mm-&i^^m-^x-s.mmt<^mxii, <o t^-^ismm^ 

«46 Ti«l V < > K / X 7 ^ 5' tiltlTi^^^gUfn ^If ^1- 

^rMli-r^aaro^^-l-bXi/XxAlc-^i^rSl^tt^r 

[HffiroW^jrliiBfl] 

[01] ^wmt--h-^-mmm=j ^-)\^mmm.<n^ 

20 -fu-v'jmxhZ,^ 

[0 3] P,i;ll]^S^Vi-;^StS^l(^«J5g$n^/^'v 

N- X 7 ;i. ^' SP El T $. ^ „ 

[E14] Pl/^> Hv^X7^;b^SC(7)0SS«)5Sc0-e*^o 
[0 5] El (A) ^±/^> F/<X7-f ;b^'g|5(7)#atIlM?r 

^ f o T 2 . 4 5GHz m^wmMm±w t l /-c^m ^ 
mm\zw~\.fzwmxh'<) . (b) tt-> = :^u- 

[06] 0 (A) li/N'v F/^•X7^•;^^'g|5^0'f >f-5'' 
y^mm-^XZ . 4 5 GH zjiii)i?g?S^«f±t«t 
30 LfcttM^tMit:W(c.T^L/cl5iB;!0r-*f). iHl0 (B) (± 

[07] /<> F/^•X7 -f ^b^'SPlCff-t'^n^y' AXX^ 

•y^^7f^L, mm (A) i±+7ttsic75«jii?ffiii, imia 
(B) iity--\m(r>m&mmwmx^^. 

[0 8] {^^SSWiiJjilifgt Vi-iL(75T>x + Aiii;'7a5© 
«aiS«)3!c5rI!iBi5i-^7-D^v 7 0-c?*,^o 

[0 9] /<> Fi?]MIStg$r*-r«.aJSliStvi-;K7)r 
>r:^A!±l^gproW«/5ic^l^^sfl1-^7•□ ■y 

40 

[r^#roHfiB^] 

1 ffim^v::.-;L'. 2 -<-X««g|5, 3 ffill^S 
laSSas. 4 ^AXX-Y'v^, 5. 6 3T4«, 7 

7'U7-br. 8. 9 ffii^i, 10 m^^m^^<9 

1 1 ^S-g-tl. 14. 15. 19 1 6 

\i)l¥7-y7'mims 17,21 t'r. 18 + -f 
/^->5'^-?. 2 0 iSKS, 2 2. 2 3 Eliri, 3 0 

'smmsf'. 3 1 1- > t - r > X V y ^ > rgp. 3 
2 . 3 6. 41 mmt^i^T. 33. 37, 45. 4 

50 6. 47. 49 TtAXX-Y ^y-f . 3 4. 3 8 ffF^g 
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#P*1 2 0 0 3 - 8 7 0 0 7 
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(51) Int. CI. ^ 
H 0 5 K 3/46 
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HO 4B 
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T-73-h' (#^) 



// H 0 4 B 1/40 



1 0 2 



F 5E082 ABOl CCOl EE05 EE37 FG03 



FG42 

5E346 AA02 AAI5 BB02 BBI6 BB20 
CC08 CCIO CC32 CC37 DD07 
DD17 [)D24 DD32 EE33 FF18 
GG15 GG40 

5J006 HB05 HB22 JAOl KAll KA24 
LAll LA23 LA25 MA07 MA12 
NA03 NE16 

5K011 AA16 DAOl DA21 DA27 EAOl 
JAOl KAOl 



